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THE CONSERVATION AND UTILIZATION OF 
NATURAL RESOURCES' 


THE NATIONAL PROBLEM OF LAND 
RECLAMATION 


By F. H. NEWELL 


U. S. BECLAMATION SERVICE, WASHINGTON, D. C. 


HE nation is committed to a policy of reclamation and use of 
T the portions of its public and other lands which, having a 
tillable soil, are not available for farms until there has been a 
regulation of the water supply essential to the proper growth of 
plant life. The object of this reclamation, as stated by its advo- 
eates, is the making of small self-supporting farm homes. This 
object is summed up in a message from the Secretary of the In 
terior, Albert B. Fall, on the twentieth anniversary of the passage 
of the act in the words that ‘‘the success of the law must be meas- 
ured by the extent to which the reclaimed lands are utilized in the 
making of self-supporting American homes.’’ 

The point emphasized in this policy of conservation and use 
of otherwise waste land is that the fundamental purpose is not 
merely the increase of material prosperity—the making of money 
through greater crop production—or even of adding to the food 
supply of the nation, important as this may be at the time. The 
real objective rises to a far higher level, that of ministering to what 
may be called, for lack of better words, the social and spiritual 
needs of the people through making possible the creation of the 
small self-supporting farm home, in which may be exemplified the 
American ideals of ‘‘life, liberty and the pursuit of happiness.’’ 
It has long been urged by popular speakers and others that it is 
the citizenship of the farm home which forms the backbone of the 

1 Papers presented before the Section of Social and Economie Sciences of 


we American Association for the Advancement of Science at the Boston 
meeting, December 27 to 30, 1922. 
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nation. It is upon the rural districts that we depend for gt 
of government and business institutions. We look to the 
vote to offset the threat of Bolshevism in the cities. Onur ( 
tution is based upon the assumption that a considerab] 
tion of the voters of the country are tax-paying citizens y 
their homes or at least have a direct interest in the support 
governmental institutions. When the time arrives, as it thr 
to do, that the great majority of the voters have no prop: 
interest in anything beyond an automobile, when they bel 

it is the landlord who must pay the taxes, then their inter 
the economy and efficiency of public affairs wanes to 
dangerous to any government. 

Under such assumptions a reclamation act applicabl: 
sparsely settled, arid western states was urged by Presid 
velt in his first message to Congress in 1901; and o; 
Bunker Hill Day, in 1902, he attached his signature to 
marking a distinct departure in American policy. 

Up to this time the public lands had been sold at non 
or given away on condition of settlement and cultivat 
however, with the rapid disappearance of these publi 
new policy was adopted—that of practically creating n 
able lands by reclaiming such lands and removing the 
obstacles; in other words, by extending internally the 
of the United States. 

Funds were provided for this reclamation by setting as 
proceeds of the disposal of public lands; in twenty years 
proceeds have amounted to $105,000,000. They have been sup; 
mented, and a loan of $20,000,000 has been added to them, s 
over $130,000,000 has been made available. Most of this has b 
invested in the construction of works for the storage of flood wat 
the building of canals to carry this water to the lands and t 
ging of ditches to drain away excess water. About thirty t 
farm units or opportunities for the creation of thirty 
farm homes on the land have been created. These hav 
rapidly taken up, the land, so far as it is in public owner 
being given away on condition of settlement, cultivation a 
payment of the construction charge. The money invested by t 
government in the building of the works is to be returned wit 
profit or interest, and in instalments covering 20 years, wit 
interest. 

All of the works have been completed to a point wher 
supporting small farm homes have been established, and the! 
been produced from these lands a gross value of crops agg 
$475,000,000. To this should be added the revenue from livest 
It should also be borne in mind that many structures have | 
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built in part and are being completed as rapidly as funds are 
available; and that most of the farmers have not yet brought under 


full cultivation all of the lands in their possession. Development 
s 


f a new pioneer country takes time and demands infinite patience 


as well as hard labor and self-denial. 

Enough has been done in the arid western states to show what 
ean be accomplished as need arises in other parts of the country. 
While the government does not own any considerable area of land 
in the country east of Kansas, yet there are waste, or unused lands, 
which may be made available under similar methods. 

For example, throughout the length and breadth of the coun- 
trv. from Maine to Louisiana and from Minnesota to Florida, are 
great tracts of eut-over lands or abandoned areas, where, because 
of interstate or other complications, it has not been possible to 
provide adequate drainage, or to get the land, with fairly fertile 
soil, into condition for settlement. The owners of these lands 
especially of the cut-over forest lands—are feeling the burden of 
the taxation levied for the building of good roads and bridges, 
the maintenance of community schools, the erection of court houses 
and other public buildings. Some of this land is being sold for 
taxes. Most of it should be kept in permanent forest, but until 
the people awaken to the necessity of developing the policy for 
keeping the lands in forests, the lands must necessarily deteriorate. 

When mention is made of the possibility of the government 
reclaiming or making available for settlement any of these cut-over 
lands, there arises at once a hysterical outburst that this is merely 
a scheme to help the wealthy lumbermen to unload worthless land 
upon the government. It is loudly declared that the government 
is always victimized in any deal of this kind, and that any man 
who advocates the development of these unused lands and the 
creation of small farm homes on the portions which have fertile 
soil must, necessarily, be in the pay of the lumbermen! 

We can avoid this talk by stating at the outset that it is prac- 
tieable for the government to adopt a policy of land reclamation 
without the necessity of buying great areas of land or of enriching 
the owners of cut-over lands. It is possible for the government to 
act as a trustee, and to pass the title of the reclaimed lands at 
priees agreed upon in advance directly from the present owners 
to the settlers who may establish homes thereon, and to see to it 
that they are not robbed in the process. 

Dismissing such fear, it then becomes practicable to consider a 
broad program of land reclamation and use in the creation of farm 
homes in any or all parts of the United States where the climate. 
soil, social and market conditions are favorable. 

First, however, must be considered the need of such farms: 
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We start out with the assumption that the stability of govern 
ment and of business is dependent on the farm home; but, agaiy 
it may properly be asked as to whether there are not alread; 
enough of these and whether there is need for more. The presen: 
tendency, as shown by census reports, is that of a relative decreas, 
more and more families are going to the cities, big and } 
because there they find not only larger wages, but more en} yable 
surroundings. Some of our economists claim that the develop 
ment of farming as an industry is bound to proceed along | 
of greater intensity, of increasing product per individual and ¢! 
of requiring fewer individuals on the farm. 

Carried to the logical conclusion, some publicists would « 
far even as to assert that the best economic developments of ¢! 
country will come about when farms are operated under t! 
methods as the Ford factories, or other great manufacturing eo; 
cerns, where one or two men supply the brains, and wher 
work of each of the thousands of employees is minutely app 
tioned, consisting merely of turning a screw or pushing a 
through a hole. In line with this, these people urge that we shou! 
provide for the importation of Chinese or other Asiatic labor 
with the provision that these coolies may be employed for a cer 
tain number of years, and then returned to their native countries 
in other words, creating a condition of serfdom analogous in some 
of its methods to the slavery of olden times, under which great 
crops were produced. On the other hand, it is urged that no bod; 
of people should be admitted to the United States who 
qualified to make permanent homes and become assimilated wit 
the people already here. 

The whole spirit of our institutions is that the success of 
government rests upon the citizens themselves, and that can 1 
be raised higher than its source. For this reason it may well | 
questioned as to whether it is wise in the long run to encourag 
any type of manufacture or even of agriculture which requires 
inferior labor or creates the slum conditions prevalent in manu 
facturing centers. 

In answer to the question as to whether we have enough small 
self-supporting farm homes, it may be shown that if the country 
continues to grow as in the past, and if there is a steady decrease 
in the proportion of such farm homes, even then there will be 
needed opportunities for new homes at a rate of say 300 per day 
In other words, unless the number of farm homes is to decrease 
relatively, there must be some provision made for the future 

Where can these 300 new farm homes be found? Where | 
the country-minded young man and his wife look for a piece 


an) 





CONSERVATION OF NATURAL RESOURCES 341 


land? The answer from some of our economist friends is that he 


should not hope for a farm of his own at once; he should serve as 
a farm laborer, then as a renter, and, in the course of years, if 
he has worked skillfully and well, if he has been fortunate and at 
the same time thrifty, he may in middle age acquire some of the 
farm lands, the prices for which have been steadily advancing. 
In other words, he should climb the agricultural ladder, and, in 
the orderly course of events, arrive at the top, unless he falls 


off on the way up. 

Other publicists ask whether it is desirable and necessary for 
these families to climb the agricultural ladder with all of its dis- 
couragements, due to the fact that for the greater part of his life 
the young man must be enriching the farm of some other man 
(assuming that he is not robbing it of its fertility). Can not 
society, or the government, in a country where half of the land is 
unused, make conditions such that the competent man may not 
be obliged to climb the ladder, typical of a temporary or unfin- 
ished structure? By coming in on the ground floor, he may begin 
at once to work on a farm of his own, where he may be able 
to gratify the passion for possession, and will be stimulated to 
think and work for himself in a way which he never would for 
any other man. 

There is nothing in the physical conditions of the country nor 
its laws and precedents which forbid such ambitions. There 
already exist, in the results from the present Reclamation Act, 
ample precedent and inspiration for extending the benefits more 
widely. It is possible to say to every qualified seeker of a small 
farm home: ‘‘There is good land available which you can have 
upon such terms that you can make a home on the Jand, and need 
not risk your fortune and family in the laborious, unsatisfactory 
task of climbing the agricultural ladder from serfdom to owner- 
ship.”’ 

It is admitted, of course, that not every man who thinks he 
would like to have a small farm home is capable of making a 
success, nO more than should it be assumed that every man who 
enlists in the army or seeks employment is capable of performing 
the duties or can pass the necessary tests for such employment. 
There must and should be for the good of the man himself tests 
which will eliminate those who are really unqualified. It fre- 
quently happens that the men who first apply are those who are 
habitually unsettled—the rainbow chasers, hunting the ‘‘pot of 
gold”’ and with no conception of the difficulties to be overcome. 

Assuming, however, that good common sense is employed, with 
the guidance available from years of experience in reclamation 
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and settlement on the lands, then it is not merely practicable 
but is a matter of sound public policy to improve the present 
machinery, and to extend to all parts of the United States th, 
beneficent effects of a national reclamation act which will provid 
for the bringing into a condition suitable for cultivatio: 

lands now unused and making these available for the ereat 
small self-sustaining farm homes. 

It might be urged that on similar grounds the gov: 
should provide equal opportunities for owners of small facto: 
for blacksmiths and for shoemakers. But there is a line w! 
must be carefully drawn and rigidly observed, which is based op 
the fundamental distinction for the small farm home is not pr 
marily a money-making institution, but is essentially a hom: 
citizens. 

The fear has been expressed that the country would 
flooded, and millions or billions of dollars would thus be re: 
for reclamation; in other words, that if the door of opport 
was once opened for the creation of such homes there 
such a rush and jam at the doorway as to practically 
present social conditions. There need be little fear, howeve: 
this direction. It is true the advocates of great schemes like thos 
in the northwest, in the Columbia Basin, and in the southwest 
the Colorado, talk easily of hundreds of millions of dollars 
quired for such reclamation; and that if amounts needed for 
of the other work in all parts of the country is added up ¢! 
amount exceeds the ability of the mind to grasp. As a matter 
fact, the amount of money which could or would be grant: 
any Congress under any conceivable condition will always be fa! 
less than the actual needs, and the continual poverty in this 
spect will act as a brake or safeguard against eritering 
wild undertaking so glowingly pictured by the extremist f 
of the national policy. 

In the long run the adoption of a policy of land reclamat 
and settlement on the part of the federal government should 
will serve as more or less of a pace-maker for the activities of 
states and semi-public corporations or municipalities created uv 
the state laws for the drainage and development of various area 
It may be safely assumed that the federal government, as in th 
case of present irrigation enterprises, will continue to confine 
its efforts to those undertakings which are naturally beyond th 
reach of corporate or state effort. 

In summing up, it may be said that of reclaimable public !a 
of the country, and of adjacent unused private lands with fertil 
soil, there are say 10,000,000 acres which may and should be 
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vided with an adequate water supply. In other parts of the coun- 
try there are bodies of land in private ownership, now unused, 
ail which may be reclaimed by drainage and other means, aggre 
rating at a conservative estimate 20,000,000 acres. In other 
words, there are perhaps 30,000,000 acres of reclaimable land 
which has been examined in whole or in part, and found to be 
suitable for the creation of small self-supporting farm homes, to 
the number of over a half million. 

There are no obstacles in this reclamation which have not 
already been overcome; there is a need for the increase not merely 
in production on the lands already in use, but for the homes for 
which larger needs grow imperative. It would seem to be the part 
of wisdom to extend the Reclamation Act to permit the taking up 
of other land in a systematic, orderly manner, for the benefit of 
the states and of the nation. 


PROBLEMS OF FLOOD CONTROL 
By Brigadier General HARRY TAYLOR 


WAR DEPARTMENT, WASHINGTON, D. C. 


| Nt control is a broad subject with many phases. Anything 


approaching a complete discussion of any one of the more 
important phases would take more time than I feel I can devote 
to it in the time assigned me, as it is only one of many important 
matters to be discussed at this meeting. I shall, therefore, try to 
give you a general view of the most important aspects of flood 
control. I shall refer at some length to the problem of flood con- 
trol on the Mississippi River as that is the most important in the 
country, and shall quote Colonel C. MeD. Townsend, formerly 
president of the Mississippi River Commission, who has devoted a 
large part of his life to the study of this subject. 

It may be well to ask at the outset what are the causes of floods. 
The answer is, briefly, abnormal rainfall. This rainfall may be 
either in the shape of what is popularly known as a ‘‘cloudburst,”’ 
such as occurred at Pueblo, Colorado, in June, 1921; in the shape 
of heavy, long-eontinued rains such as produced the floods in the 
lower Mississippi River in February and March last, or heavy 
rains falling on snow or frozen ground, such as produced the floods 
which devastated Dayton and other cities of Ohio a few years ago. 
Warm winds blowing on a heavy blanket of snow may also pro- 
duce a serious flood. Floods of this character are most common 
in the Pacifie Northwest where a warm southwest wind, known as 
a “Chinook’’ wind, oceurs during the winter months and causes 
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the snow on the mountains to melt with great rapidity. 
caused by the so-called cloudburst are usually local 

and commonly occur on small streams. Floods caused 
long, heavy rainfall usually cover a large territory and 7¥ 
happens that such rainfall will produce a flood in the main stream 
when none of the tributaries are subject to excessive flood. This 
occurred during the past winter and spring in the lower Missis 
sippi, when that stream carried one of the largest floods in histor, 
while none of its tributaries carried an unusual flood. but ) 
the lower tributaries carried moderate quotas. The floods 

by rains falling on snow or frozen ground generally affect 
intermediate between the other two types. 

Outside of the Mississippi Valley the people of the 
States ordinarily give little thought to the control of floods. 
only when some serious flood occurs that attention is focused 
the prevention of a repetition of the disasters caused by such flood 
and then the matter is of extreme interest for a short time with al 
sorts of remedies proposed. Dayton, Ohio, is one exception. | 
is characteristic of the American people that when we suffer fron 
any cause such as a flood, a contagious disease, or war, wi 
wildly enthusiastic for steps to prevent a repetition of the disaster 
but as soon as the time of stress has passed we forget that t 
has occurred and delay taking the steps necessary to prev: 
repetition. This is well illustrated by the present attitude of t 
American people toward the army. Five years ago ther 
nothing too good for the army. To-day, many seem to desir 
absolute abolition, forgetting the fact that it is an insurance agains’ 
trouble in the future. I wish that I could believe that we will 
never be involved in another war. I wish also that I could lx 
that we will never have a disastrous flood, but I am certai 
floods will come until we know how to control the distributi 
rainfall, and I am equally certain that the services of the arm 
will be required in the future. 

The control of floods appears to be considered by the ma, 
of our people as a simple problem. It is true that different | 
have different solutions. The most common solutions are refores 
tion, reservoirs at the sources of the streams, levees, outlets 
spillways, and straightening and enlarging river beds. W: 
quently have other solutions suggested, as, for example 
posed to install boilers on the banks of the Mississippi River ' 
evaporate the flood waters, thus causing clouds to form and pr 
duce rain over the middle west where needed. 

In the solutions proposed the control of floods is quite : 
linked with other beneficial effects, most commonly with water 


wiry 





flood. 


ith all 
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power development. It is generally assumed that the same work 
which will control floods will produce power, improve navigation 
and provide drainage. One very troublesome problem that comes 
before the engineer department is the problem of the Fox River 
and Lake Winnebago, Wisconsin. At the outlet of Lake Winne 
bago are constructed two dams provided with gates for controlling 
the water outflow from this lake. The lake is surrounded by flat 
land over which the flowage rights were purchased and paid for 
by the United States some fifty years ago. Since that time these 
lands have been sold and the buyers in many cases have apparently 
made their purchases unaware of the rights of the government. 
Invariably during floods on this stream the people above the dams 
insist on the gates being opened so as to permit the water to flow 
out rapidly; the people below the dams insist on the gates being 
closed so as to prevent the water from coming down on them; 
power interests on the lower river desire to have the water retained 
and released during periods of low water for the purpose of de- 
veloping additional power; for the benefit of navigation the flow 
should be as uniform as possible. 

With reference to reforestation, I desire to say that I am a 
thorough believer in a sensible and sane system of reforestation. 
I believe that the proper exploitation of our few remaining forests 
and intelligent reforestation is one of the great needs of the coun 
try. Reforestation has sufficient merit in itself to stand on its own 
feet and should not be mixed up with flood control. The price of 
lumber to-day is a sufficient argument for planting trees without 
attempting to associate forestry with the climate or with flood 
conditions on our rivers. 

There appears to exist in the public mind an impression that 
the prime cause of floods in this country has been the destruction 
of the forests, and that the surest way to prevent them is by 
reforestation. The influence of forests on stream flow has been 
extensively discussed both by European and American engineers 
since Gustav Wex, imperial and ministerial counselor and engineer 
of the improvement of the Danube River at Vienna in 1873, sub- 
mitted a series of papers on the decrease of water in springs, creeks 
and rivers which were translated into English by the late General 
Weitzel, of the corps of engineers. 

There is a great diversity of opinion on the subject, some main 
taining that the cutting off of forests will ultimately convert 
Europe into a Numidian desert, while others claim that a moderate 
cutting of the forests even increases the rainfall. Whatever may 
be the theoretical principles involved, their practical application 
is fraught with great difficulty. 
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When a country acquires a population of 100,000,000 peo, 
the forest primeval which existed when it was first settled has 
disappear. It is all very well to bemoan the fact that if 
walnut which once covered the state of Ohio had not been destr 
and was sold as lumber at the present market rates it would a 
the assessed valuation of the property of the state, but ther 
now been created the cities of Cleveland and Cincin 
people can not live on black walnuts alone, but require cra 
meat. The black walnut of Ohio has gone, never to retur 
the same is true of the forests in other sections of the « 
The fertile lands will not be taken away from the farm 
are too valuable for raising potatoes and hogs. Only the ; 
soils ean be used for forest culture, and only a limited 
tion, then, is possible. 

The effect of forests on rainfall in Europe has been care! 
investigated, and the records at many European localities 
the rain has been recorded for long periods fail to show a 
dency to a pronounced change of fall in recent years. 

The meteorological records of the United States have 1 
maintained a sufficient length of time to be of much va 
solving the problem. The best existing data in this count: 
which I am aware are those for the Merrimack river, on yw 
daily record of the stage of the river has been observed since 
on a gauge established below the dam at Lawrence, Massach 
An exhaustive study of this stream was made about twe! 
ago by Colonel Edward Burr, Corps of Engineers, and 
submitted by him which is published as a government doc 
Colonel Burr’s conclusions as summarized for the basi 
Merrimack River were as follows: 

Deforestation of the basin continued progressively from t! 
ments until about 1860-1870, and since that period forested 
increased through natural causes by twenty-five per cent. or mo! 
basin, notwithstanding the continuance of lumbering operations 

There has been no decrease in precipitation in the basin as 
deforestation or any increase with the reforestation of twenty-five | 
or more of its area. The precipitation for fifty to ninety years 
within the basin or within a few miles of its borders shows te: 
cycles that bear no relation to the changes in forest areas. 

The average run-off through the river varies with the pre 
its basin, and the percentage of run-off to precipitation is not 
affected by forest changes as great as twenty-five per cent. or n 


basin. 

The frequency of floods has not been decreased by re 
increased by deforestation. 

Exceptionally high floods have occurred at intervals with 
forest conditions. Flood heights have not been decreased by forestat 


. 


increased by deforestation, and the principal characteristics 0! 


forest 
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naffected by forest changes. The duration of flood stages and the amount 
lau ‘ - 
? run-off during such stages have not been affected adversely by deforestation 


or beneficially by reforestation. 

Deforestation has not lessened the height of the river at low water or 
increased the duration of low-water periods, and the reforestation of twenty 
five per cent. or more of the basin has not had any beneficial effect on low 


es of the river. 
Variations in stream flow are determined essentially by variations in 


conditions which move in irregular cycles independent of forest 


stag 


ehmatie 
changes. 

Correct deductions as to climatic variations and as to varying conditions 
f stream flow may be expected only from the analysis of satisfactory records 
covering periods of sixty years or more, and conclusions drawn from records 
extending through forty years or less may and probably will be misleading or 
incorrect. 

The greatest flood of the Mississippi at St. Louis occurred in 
1844, the next largest in 1875. On the Great Lakes the high water 
of 1838 is the greatest on record. In the Ohio the flood of 1884 
exceeded that of 1913 at Cincinnati; and that of 1832, while five 
feet lower at Cincinnati, was five feet higher at Pittsburgh than 
the 1913 flood. The gauge records at the bridges over the Upper 
Mississippi, which cover a period of thirty years, would indicate 
that the flow from Minnesota and Wisconsin, where the forests 
have been most extensively destroyed during the period, has been 
slightly improved, though the river shows signs of deterioration 
where it receives the flow from the prairie lands of lowa and 
Illinois. They appear to confirm the conclusion of the European 
forestry authorities that the influence of forests on drainage is con- 
cealed by other causes more powerful in their effects. 

It is, however, argued by some that with reforestation if the 
floods occasionally were high they would not be as frequent. 
Again let us search the records of the past. It is hopeless by re- 
forestation to expect to reproduce the forest growth that existed 
at the close of the Civil War. Yet from 1857 to 1867 the Mis- 
sissippi Valley was visited by a most remarkable series of great 
floods. These floods occurred as frequently as any that have been 
recorded sinee that time. 

[t requires from twenty to fifty years to produce a good forest 
growth, and over a century for the leaves of that forest to decay 
in sufficient quantities to produce the humus which will be satis- 
factory as an absorbent of rainfall. We are more vitally inter- 
ested in the height that a river will attain in the next few months 
than in what will oceur in the year 2022 or 2072. It is pertinent 
to this diseussion to determine what would be the extent of the 
forest reservation which would be required to reduce the flood 
heights on the Mississippi River a given amount. 
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To solve this problem it is necessary to make certain assymo. 
tions, and for purposes of argument we will take it for era 
that reforestation will reduce the flood discharge of a stream 
one half. The Mississippi flood of 1912 attained the cross 
height of any then recorded at all gauge stations except at Vicks 
burg. That of January and February, 1913, while five fee; 
at Cairo, was the next highest flood at Memphis and for 
siderable distance along the river. We will endeavor by reforest, 
tion to reduce the flood of 1912 to the heights attained 
winter of 1913. For this purpose it will be necessary t 
the maximum discharge of the river 500,000 second-feet il] 
also be necessary to distribute this reduction among the tributaries 
reducing the maximum discharge of the Missouri River fro: 
to 700,000 second-feet, that of the upper Mississippi from 450 
350,000, and that of the Ohio River from 1,400,000 to 1,200.0 

The flood discharge of the Missouri River at its headwate; 
about one cubic foot per second per square mile of drainage 
and, if the reduction in discharge of one half is to 
by reforestation two square miles of forests would be 
for every second-foot of reduction of flood discharge, or 
square miles of forests to reduce the discharge of the 
River 200,000 second-feet. At the headwaters of the uppe 
sissippi the ratio of flood discharge to drainage area is about ty 
second-feet per square mile. A reduction of this discharge by 
half would require a forest reservation of 100,000 square miles 
reduce the floods of the upper Mississippi 100,000 second-feet 
On the Ohio River the ratio is 6 to 1, and it would therefo: 
quire forests at the headwaters of the Ohio having an area of 
33,000 square miles to reduce its flow 200,000 second-feet. I: 
words, to reduce the height of a flood at Memphis by reforestation 
at the headwaters of the river from that of 1912 to the next highest 
on record would require a forest reservation of about 533) 
square miles, an area exceeding that of the portions of Montana and 
Wyoming drained by the Missouri River and the states of North 
and South Dakota, the portion of Minnesota drained by the upper 
Mississippi River, and the states of Iowa, Wisconsin, Illinois and 
Indiana. But even such a forest reservation would afford only 
partial protection. Under the above assumptions, to prevent 
overflow by reforestation would necessitate a practical aba! 
ment of the valley for agricultural purposes and the development 
of an extensive irrigation system to produce tree growth in ari 
regions of the west. 

It is therefore apparent that even under the above ex 
assumptions reforestation as a means of reducing flood heights 
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the Mississippi River requires the conversion of too much farming 
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land into a wilderness to be practicable. The waste land that can 
profitably be eonverted into forest reservations is too limited in area 
‘o produce an appreciable effect on the floods. 

Next to reforestation, reservoirs as a means of controlling floods 
appear to have the most advocates. The reservoir theory is par- 
ticularly attractive, as we have before us in the Great Lakes a 
practical illustration of flood restraint by means of natural reser- 
yoirs. Reservoir control of the Mississippi River was discussed 
by Humphreys and Abbott in 1858, and on the upper Mississippi 
the corps of engineers has constructed the largest system of reser- 
voirs for regulating rivers that has been built in any country. 
These reservoirs have been most successful, not only for increas- 
ing the low-water discharge of the Mississippi River above St. 
Paul, the purpose for which they were constructed, but also for 
reducing floods in that portion of the river. 

There is, therefore, nothing novel in the proposition to control 
rivers by reservoirs. We have not only studied its advantages, 
but we know its limitations. Conditions are extremely favorable 
for reservoir construction at the headwaters of the Mississippi, 
but while they materially increase the low-water discharge at St. 
Paul and markedly reduce flood heights, yet one hundred miles 
farther down the river it is impossible to detect their influence 
during either high or low water. 

A reservoir must be close to the locality to be benefited or its 
value rapidly diminishes, and this is a serious trouble with any 
project for regulating the lower Mississippi by reservoirs. 

To have retained the Mississippi flood of 1912 within its banks 
would have required a reservoir in the vicinity of Cairo, Illinois 
having an area of 7,000 square miles, slightly less than that of the 
state of Massachusetts, and a depth of about 15 feet, assuming that 
it would be empty when the river attained a bank-full stage. 

Cairo is the logical location for a reservoir to regulate the dis- 
charge of the lower Mississippi. It will not only control the floods 
from the Ohio, but also the discharge from the Missouri and upper 
Mississippi. But if the reservoirs be transferred from the mouth 
of the tributaries to the headwaters their capacity must be largely 
increased. No two floods have the same origin, unless they are 
referred back to the Gulf of Mexico. If the prevailing winds in 
the early spring are from the southwest, the southern tributaries 
of the Ohio furnish the crest of the year’s flood; if more nearly 
from the south, reservoirs will be required on the streams of Ohio, 
Indiana and Illinois; a slight varying of the wind will produce a 
flood in the upper Mississippi, while if it blows from the southeast 
the principal sources of trouble will be the Red, Arkansas and 
Missouri rivers. To control the flow of every stream in the Mis- 
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sissippi Valley by reservoirs is a pretty large job eve, 
United States Government, but that is what the eont; 
Mississippi during floods by reservoirs signifies. 

The 1913 flood affords data for determining the effect of < 
a system of reservoirs. When, on April 2, 1913, the gauge at (a); 
attained a height of 54 feet, there was flowing down the Missisciny 
River at least 2,000,000 cubic feet of water per second. It regyjro: 
about eleven days for a flood wave to be transmitted the 966 
between Pittsburgh, Pennsylvania, and Cairo. On Mareh 2 
Pittsburgh gauge read 5.3 feet, which is produced by a floy 
Ohio River at that locality of about 15,000 second-feet. | 
days a flood travels the 858 miles between St. Paul, Minnesot 
Cairo. On March 2 the reading of the St. Paul gauge was 0.7 
corresponding to a discharge of the Mississippi of about 
second-feet. In eight days the effect of a flood at St. Josep! 
souri, is felt at Cairo. On March 25 the gauge at St. Jose 
minus 0.1 foot, representing a discharge of the Missouri R 
about 17,000 second-feet. If a system of reservoirs had by 
structed which would have prevented all flow from the Alleg 
the Monongahela, the Mississippi above St. Paul, and the Miss 
above St. Joseph, it would have reduced the 2,000,000 see 
discharge by the Mississippi River at Cairo on April 2 less 
35,000 second-feet. 

The water which passed Cairo on the 2d of April can 
cipally from the White and Wabash and the lower tril 
the Ohio and, after the water of these rivers started to subs 
flood from Cincinnati, though increasing from 57 to 69 feet 
Cineinnati gauge, could increase flood heights at Cairo less t 
one foot. The flood of 30 feet at Pittsburgh on March 28 
duced its effect on the Cairo gauge on April 8. It prolong 
flood without increasing its height. 

The proposed system of reservoirs would have cost hu 
millions of dollars and its effect on the flood height of t! 
Mississippi could not possibly have exceeded six inches. 

Great floods do not rise from average conditions 
exceptional conditions such as are caused by a series of heavy 
rapidly sueceeding one another. Each rainstorm starts ¢ 
stream a flood, the volume of which can be absorbed by a ! 
with comparatively little trouble, but if a second storn 
over the valley the reservoir, to be effective, must be empt 
its capacity doubled. To hold all the excess rainfall till low wate! 
would require reservoirs of enormous capacity. Econon 
siderations usually require that the reservoirs should be 
as soon as the flood crest passes, in order to utilize the same s 
for a second rainfall; so that while reducing the crest of : 
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at a given locality they necessarily prolong the period durin 
iver remains at a high stage. 

Reservoirs are necessary for municipal water supplies, for pur 
poses of irrigation, for the development of power, and for feeders 
They can be successfully employed on small streams to 


the ! 


to canals. 


diminish floods or increase the low-water flow. The trouble arises 


when an attempt is made to utilize them for too many purposes at 
the same time. There must be a paramount issue to which the 


others will be subsidiary. 

If the main purpose is to supply a city with water, as a rule 
only the excess can be used for power development. In the case 
of the new water supply for San Francisco now under construe 
tion, a large amount of power . will be developed, but in this case 
the main storage reservoir is over 4,000 feet above the city and the 
topography is such that at one point the supply line drops about 
9000 feet in a nearly vertical line, giving an excellent opportunity 
for a power development at a minimum expense and without inte! 
fering with the main object of the construction. If the dams are 
constructed to produce power, the reduction of floods and the im- 
provement of river navigation must be subordinate thereto. 
Water required for irrigation can be used to develop power when 
the dam of the storage reservoir is given a greater height than is 
necessary for its flow over the land to be reclaimed. 

During the next decade there will be an enormous development 
of reservoirs, both for irrigation and for power purposes, which | 
hope will be utilized to correct man’s folly and prevent many 
disasters similar to those which have occurred in the past. 

Levees, properly located and constructed, are an_ effective 
means of protection against floods. Levees have been used for 
many years on the European rivers and have been used to a great 
extent for the protection of the lands bordering the Mississippi 
River. At the present time there are 1,779 miles of effective levees 
in place between Rock Island, Illinois, and the mouth of the Mis 
sissippi. These levees contain about 400,421,000 eubie yards of 
material. The levee system protects about 27,628 square miles of 
land. At the present time the question of providing additional 
outlets or spillways on the lower Mississippi is being given great 
consideration. That the spillway will cause a temporary lowering 
of the flood water is beyond question, but it is not quite so certain 

that the ultimate effect of a spillway will be beneficial for the Mis 
sissippi, for there is a possibility that the abstraction of the water 
will cause shoaling of the channel below the spillway which may 
produce serious results in time. Levees combined with channel 
enlargement and spillways are being used in the flood control of 
the Sacramento River. The spillways, however, are of secondary 
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importance, the main dependence being placed upon leve 
the straightening and enlarging of the channel of the river 
its mouth so as to afford a freer escape of the flood waters 

In locating levees care must be exercised not to place t 
near the banks of the river as to unduly crowd the stream a, 
reduce the cross-sectional area sufficiently to prevent the escay 
flood waters without causing their rise to a height such t! 
will overtop the levees. The great tendency is for the owners 
the land on each side of the stream to crowd the levee as close + 
bank of the stream as possible, leaving too little space for t 
of flood waters, with disastrous results to both sides. 

Another serious tendency is the crowding of construct 
such as buildings and bridge piers into the bed of the 
to take up space necessary for the flow of flood waters. 
been the cause of many bad catastrophes in the past. 
of such cases there has been a rise of the water higher 
preceding years and it has been attributed to a greater f 
whereas, in reality, the real cause of the greater height has b 
due to the great constriction of the channel caused by 
ments built by man in such manner as to prevent th 
the water. 

The straightening and enlarging of a river bed will per 
the more rapid discharge of flood waters, but when this met! 
adopted for the upper portions of a river it simply transfers | 
flood problem from the upper river to the lower river. The f 
control problem of any particular locality can only be solved | 
comprehensive study of the entire watershed of the strean 
consideration. It is rarely the case that a flood control prob! 
not of more than local importance, for what will help one | 
is very likely to hurt another, and what is good for o: 
be not at all helpful in another place. 


ECONOMIC ASPECTS OF OUR TIMBER 
SUPPLY 


By Colonel W. B. GREELEY 


CHIEF, U. S. FOREST SERVICE, WASHINGTON, D. ¢ 


N Chesapeake Bay, just below the city of Baltimo: 
O mous yard has been established for storing and dist! 
lumber manufactured on Puget Sound. As you watch the un! 
ing of a steamer at this yard, jump in your mind across t 
tinent to the sawmill where it received its cargo, follow its 


} 
‘ 


mile course through the Panama Canal, and you will readily g! 
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the leading factor in the lumber business of the United States at 


the present time and the controlling factor in its future provision 


of timber, namely, transportation. These lumber ships docking in 


Chesapeake Bay are not laden with cabinet woods or with timber 
¢ special and distinctive value. Their cargoes contain a large 


proportion of framing, siding, flooring, of the grades of lumber 


ised every day in the construction of dwellings and for the more 
.mmon industrial purposes. At Chesapeake Bay you may see 
this lumber transferred to freight cars for reshipment to points all 
through the Middle Atlantic states. Some of it is shipped inland 
.s far as Cincinnati and Pittsburgh. 

The factor of transportation dominates our forest situation. 
At the time of the Civil War, lumber manufacture was a loeal or 
at least a nearby industry in every state east of the Mississippi 
River. One hundred or two hundred miles marked the limit of 
ordinary lumber shipments from the sawmill to the market. A 
dollar or two a thousand feet covered the freight on the lumber 
of everyday use. And then with the tremendous industrial devel 
opment of the 70’s and 80’s came the enormous sawmill, the con 
centration of lumber manufacture in particular regions, and its 
gradual movement to the west and south. With each successive 
outward ‘‘trek’’ of the sawmill, transportation has become a more 
important factor in the lumber business. About every twenty 
years, the center of lumber production has shifted to some new 
region still farther away from the largest centers of lumber con 
sumption; and the freight paid on the average carload of lumber 
has reached a higher level. The cost of lumber transportation, 
either as a yearly total or on the average thousand feet, is the 
true barometer of the depletion of our virgin forests. Further 
more, the cost of transportation from the manufacturing region 
which furnishes the bulk of the lumber supply for any given 
market, at any given time, has to a very important degree con 
trolled the general level of lumber prices. 

To-day the big sawmilling industry of the country is dropping 
behind the Rocky Mountains. Washington and Oregon have be 
come the two leading lumber-producing states. Within another 
decade it is doubtful if the pineries of the south will be an im- 
portant factor in supplying the markets of the twenty-eight states 
which have become lumber importers. Eastbound lumber ship 
ments from the west coast, by rail and by water, are increasing 
rapidly. Ten or fifteen years hence that region, which contains 
two thirds of the virgin saw-timber remaining in the United States, 
will apparently be our only large source of softwood lumber for 
the general trade. Already the cost of transportation from the 
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west coast is becoming a factor in the retail lumber markets 
eastern states. 

The lumber movement in 1920 exceeded two million earload 
with an average haul of 485 miles. Lumber freights and char 
reached a total of $275,000,000, which represents between $8 . 
$9 per thousand board feet on the average shipment. A large ; om 
of the lumber consumers in the United States are paying . 
for freight to-day than they paid thirty years ago for the . 
modity delivered at their doors. Many users of general constry 
tion lumber in the central and eastern states pay more for { 
than this product is worth at the sawmill where it is ma: 
tured. 

It is not difficult to put in concrete terms how the rising 
of transportation has influenced the large eastern and « 
lumber markets. Take Chicago as an example, the greatest |y 
ber mart in the world. Roughly, two billion feet of lumber ent: 
Chicago every year. Thirty years ago its supply was drawn chief 
from the central and lake states, at a freight rate into the eit) 
less than $3 on the average thousand feet. In 1921, the great | 
of Chicago’s incoming lumber was manufactured in the far 
or the far west, and the average freight had risen to $13 per t 
sand feet. In other words, rising transportation costs have tax 
this lumber market $20,000,000 a year. A study of lumber shi 
ments into New York, Pittsburgh, Detroit or any other of th 
large eastern consuming and distributing centers tells a simi! 
story. Old lumber exporting states, like Pennsylvania and M 
gan, now pay from fifteen to twenty million dollars year); 
freight bills on the forest products which they are compelled 
import. The cost of lumber transportation has steadily becon 
more and more dominant factor in the principal. lumber markets 
of the country and hence in the quantity and character of |! 
consumption. 

The Great Plains and the Panama Canal now separate our 
large remaining source of softwood timber from four fifths « 
population and nine tenths of the manufacturers in the Unit 
States. We are entering a period in the lumber business in whic! 
the transportation factor will be even more dominant than hither' 
And just as far as we can look ahead, its domination grows. Whe 


Feu 


the virgin timber of the Pacific Coast is exhausted, the softw 
forests of Siberia may become a controlling competitive factor 
the lumber markets of America. Again the transportation 
will mount to a higher level and freight bills will weigh even 
heavily in the retail price of lumber. 

In other words, the amount of standing timber which we have 
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left is much less important than its availability, as expressed 5) 
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cost of getting it in manufactured form to some consumer who 
wants it. Large quantities of timber in inaccessible mountainous 
regions of the west will not be active in supplying our markets for 
forest products for a long time to come because of the excessive 
eost of transportation, in the log and in manufactured form com 
bined. They are not available. Indeed, they may follow the tim 
ber of Siberia in supplying the markets of America and influencing 
its priees on forest products, just as our western pulpwoods are 
following the pulpwood resources of eastern Canada in supplying 
the American paper trade. In short, the volume of timber remain- 
ing in the United States, the twenty-two hundred odd billion feet 
of merchantable saw stuff which we estimate we still have, is not, 
after all, the most important factor in supplying our requirements 
in forest products. It is secondary to the cost of transportation, 
which mainly controls the retail price levels and consequently de- 
termines when the stumpage of any particular region can enter 
the principal lumber or paper markets. 

It is not true to the mark, however, to visualize our future tim- 
ber supply as readily obtainable within a constantly widening 
eirele of transportation costs as long as the consumer is willing to 
pay the freight bill. The United States hitherto has enjoyed un- 
disputed control of all the standing timber it could possibly use, 
with the exception of small quantities of semi-precious or other 
specialty woods. Foreign competition for the products of our mills 
has been negligible in volume and without effect upon market prices 
for forest products. It has been within our political power to 
eliminate it altogether whenever we chose. This same condition 
will hold true for the duration of the softwood forests of the Pa- 
cifie Coast as the mainstay of the national lumber market, although 
it is worthy of note that oriental competition for timber from 
these forests bids fair to become by no means a negligible factor 
in volume as well as a subject of political discussion. 

Once, however, we are compelled to go beyond the United 
States for any important percentage of our forest products, we 
shall encounter worldwide competition, and the story will be a 
different one. The pressure of population and modern eiviliza- 
tion upon natural resources has no better illustration than the 
present worldwide situation as to supply and demand for conif- 
erous timber. Mr. R. Zon’s exhaustive survey of the forest re 
sources of the world has shown that the accessible coniferous tim- 
ber of the world is not adequate to meet the requirements of the 
twentieth century. Once we have to look beyond our own borders 
for forest-grown material, on a large scale, we must compete with 
world markets that are short of raw materials for paper and con- 
struction lumber. 
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International competition for forest products will certa 
grow more keen as time goes on rather than less. Th: 
Service has received inquiries representing Norwegian, British 
Japanese capital looking to the establishment of paper m 
Alaska. The industrial growth of nations the world over ha 
signalized by a sustained increase in the consumption of paper 
usually by a period of rapid advance in the consumptio: 
ber. Similar demands for forest products normally atte: 
standards of living in any nation or increases in its pur 
power. The Chinese now consume about one tenth of 


of paper per capita annually, the Russians about 6 p 


capita, and the Japanese about 11 pounds per capita, as « 
with 44 pounds in Germany, 75 pounds in England, 
pounds in the United States. The potential consumptio 
and lumber by the populous nations of Asia and eastern E 
once their commercial development really gets under way 
well overwhelm the timber supply of the world within the 

In other words, when our own western forests are dey 
the point that we must penetrate into Asia or South America 
gaining for timber, we will encounter far more than a new 
transportation costs. We will be met with stiff worldwide « 
tition which is certain to establish price levels for lumber and pap 
in the consuming markets of the United States beyond anyt! 
we have hitherto experienced. 

Now it is almost axiomatic that the transportation cost 
any lumber market from the region which furnishes the bulk o! 
supply, once that cost is fairly established, is translated int 
stumpage values on locally grown timber which enters t! 
market. Anything that runs up the price of lumber or 
like competition between different consuming regions, tends 
reasonably stable, to make what standing timber there is local 
available worth more. The stiffer the competition New Eng 
encounters in stocking its lumber yards from the Gulf or the West 
Coast or from Siberia, the greater will be the price different 
in favor of her own second growth stumpage. 

Many elements of course influence the movement of stum} 
prices. But in a broad way, underlying the general rise in stum] 
age values in all forest regions during the past thirty years 
effect of rising transportation costs on lumber from more 


+} 


more distant sources is discernible. It is particularly striking 
the case of second growth softwoods in regions accessible to larg 
industrial centers, material which produces no specialty produc’ 
and satisfies no high-grade demand but which must compet 
the general market for low-grade construction or industrial use 


. . . . . . ‘ ce . } 
In new regions containing large supplies of virgin softwood 
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hor during any given period, the increase in stumpage 


per, 

while usually well sustained, has been relatively slow. 

almost every instance where enough second growth has 

inced in old regions to become a factor in the lumber 

stumpage price has advaneed at a much faster rate. 
Extensive cutting of second-growth white pine in 

England states began about 1900. In the following twenty years 


the average stumpage value appears to have advanced from around 


$4 per thousand feet to nearly $10 in Maine and to $16 or more 


in Massachusetts and New Hampshire. In extreme cases second 
erowth New England pine has brought $25 on the stump, a price 
as high as that obtainable for old-growth white pine stumpage in 
the Lake States. A similar story may be told of the portion of 
the southern yellow pine region which was first extensively cut, 
the coastal plateau belt extending from Maryland through North 
Carolina. In the last ten years second-growth pine in this region 
has climbed in value, on an average, from about $3 to at least $7 
a thousand feet. During the war its average price reached $9 and 
individual tracts were sold for as much as $14 a thousand. 

The cost of transportation from a more distant source of tim 
ber has created these stumpage values for locally produced second 
growth. The same factor has accelerated the increase in stumpage 
values on virgin timber in each of the main forest regions of the 
country toward the end of its period of active exploitation. When 
the main source of all-purpose softwood lumber shifted from the 
Lake states to the southern pineries, the stumpage still left in the 
Lake states profited by the freight differential between that region 
and the new region, which rapidly dominated the old markets. The 
same thing is traceable in southern yellow pine to-day, with the 
gradual shift of the main source of our all-purpose softwood lum 
ber to the far west. 

I have purposely taken illustrations from the class of material 
which is consumed in the largest quantities and which conse 
quently reflects the most general and stable basis of timber values. 
Illustrations far more striking could be taken from second-growth 
hardwoods which supply limited and specialized markets and also 
from wood entering into the manufacture of paper. 

The broad application of the creation of higher local stumpage 
values equivalent to the differential in transportation costs to our 
future timber supply is obvious. Region by region this process 
leads inevitably to a point, some point, where plan-wise timber 
growing becomes commercially feasible and is well-nigh compelled 
by purely economie forces. The shifting of our principal source of 
softwood Iumber to the west coast is setting a new price level in 
favor of locally grown stumpage. Lumber charters from Puget 
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Sound or the Columbia River through the Panama Canal to th, 
upper Atlantic Coast seem to have settled for the present at be 
tween $15 and $18 per thousand feet. That differential j; 

of competing timber grown in the northeastern states is certaiy, + 
exert a powerful commercial pressure for timber culture. 

Next to the transportation situation, the question of outstand 
ing importance in relation to our future provision of timber jis th, 
amount of land that will be available for growing it and to wha: 
extent timber culture must compete with other forms of land us 
Four hundred and seventy million acres of land, about one third 
of the soil of the United States, is now in forest, cutover land o 
abandoned farm land that once supported timber. The belief has 
been common that this acreage of actual or potential timber 
growing land would be steadily whittled down by the extens 
of agriculture. As a matter of fact the tide of land clearing fo, 
cultivation ebbs as well as flows. The total acreage of improved 
farm land in the country has increased steadily from census year 
to census year; but in many regions it has been decreasing as 
broad trend during the past four or five decades. Betwee: 
last two census years there was a net increase in farm acreage 
28,000,000 acres, but in nineteen states embraced mainly withi: 
the original forest belt east of the Mississippi River, the ac: 
of improved farm land decreased and in six other states it 
mained stationary. New England lost 32,000 farms during t! 
period, with a net decrease of over a million acres under tillag: 
As a matter of fact, the increases in our national acreage of 
proved farm land are now coming from the regions which wer 
never forested. Within the original forest belts of the United 
States, the net acreage of cultivated land is shrinking. The area 
of potential timber-growing land is increasing. The abandonment 
of more hill farms bids fair to at least offset the clearing of fertile 
valleys still in timber or stumps. 

From what the farm economists prophesy as to the future tre! 
of agricultural development in the United States, the abando 
ment of farms in timber-growing regions is apt to be accelerates 
rather than diminished. American agriculture is going throug! 
terrific shaking down. Its leaders preach the gospel that success 
lies in concentrating farm labor and farm capital upon the mos! 
fertile and most favorably situated soils; that instead of producing 
our wheat crop at the rate of 13 bushels to the acre we should 
produce it on half as much land at the rate of 30 bushels per acre 
with a corresponding increase in intensity of fertilization and cu! 
tivation. The drive for scientific farming, the use of better ma 
chinery, the putting of agriculture to a business test of profi 
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loss are all tending to concentrate agriculture upon the more pro 
duetive soils in the more favorable situations for access to market. 


The poorer and rougher and less accessible lands are going to drop 
out, the acres close to the profit-and-loss line will be thrown into 
the diseard. 

If this conception of the future development of American agri 
culture is sound, timber culture is not going to meet much com- 
petition in the use of at least one third of the land area of the 
United States. Other forms of land use, such as the rearing of 
livestock, will of course enter the competitive field to some extent. 
But it seems to be a reasonably safe prediction that the tendency 
for another generation at least will be to adjust the economic status 
of at least one third of our soil to timber growing as its principal 
crop. This will mean a gradual adjustment of the value of land 
of this character to the profits obtainable in growing timber. The 
adjustment of taxes on such land to timber growing as its prin- 
cipal crop will follow almost inevitably. Timber growing may 
indeed compete successfully for considerable areas of land that 
have a marginal value for farm crops just as it has done not in 
frequently in countries of the Old World. But the fact that we 
are likely to have four hundred seventy million acres, more or less, 
of land that will be largely without a crop unless timber culture 
gives it employment is an economic factor of the first importance 
in relation to our future supply of forest products. 

There remains what doubtless is the most crucial point of all, 
namely, the probable demand for timber products. The United 
States has already passed through a cycle of rising and falling 
per capita consumption of lumber. From 345 board feet in 1870 
it rose to 516 in 1906 and dropped to 316 in 1920. While the 
World War was largely responsible for the more recent and more 
abrupt portion of this decline and while the per capita consump- 
tion of lumber will doubtless rise when economic conditions per- 
mit satisfying the current demands for housing and industrial 
construction, nevertheless the drop in per capita use of lumber 
from the peak of 516 board feet in 1906 indicates a normal re- 
action arising from the higher cost of lumber and from the slow- 
ing up of new settlement and new industrial developments in their 
ratio to population. The reduced consumption of lumber also 
refleets the substitution of other materials where wood was for- 
merly used, by reason of their lower cost or their better adaptation 
te construction requirements particularly in large urban centers. 
A large substitution of coal, oil and electric energy for fuel wood, 
which still forms 40 per cent. of the forest-grown material con- 
sumed in this country, has already taken place and is bound to 
increase. 





360 THE SCIENTIFIC MONTHLY) 


Some of my associates who have given this matte: 
study estimate that with a present yearly consumption o! 
two billion eubie feet of standing timber for all purposes 
substitution of other materials for wood is taking place at 
of something less than one half billion ecubie feet annually. 
levels of lumber prices doubtless will accelerate such su 
as well as reduce the consumption of forest-grown mate) 
no substitutes take their place. I anticipate that wi 
of our western coniferous forests have been put throug! 
mill and the United States becomes partially depe 
foreign sources of timber for a considerable period unt 
of wood can be grown on our own land, there will b 
and enforeed drop in per capita consumption. But as lo 
United States retains its dominant characteristies as an 
nation, there is bound to be an active demand for wo 
form or another that can not long be repressed and that is bo 
to obtain wood by growing it at home or shipping it in fr 


within any reasonable limits of cost. 

A large part of our present consumption of wood is indust: 
consumption, material that does not go into the primary req 
of housing and fuel but into manufactures of one sort or anot! 
The sharp advance in the per capita use of lumber in the U 
States prior to 1907 reflected the tremendous increase in | 


use for manufacturing purposes, railroad building and t! 
fully as much as the demand for more buildings. The per capita 
ber requirements of the nations of Europe which are advancing 
dustrially are increasing, not diminishing. This has been very p! 
in the history of Great Britain during the last seventy years 
is bound to be true of the United States where the industria 
of wood has attained a greater volume and variety than 
other nation, where new products and processes involving the 
of wood have come thicker and faster than in any other part of t! 
world, and where living standards involve a dependence 
forest products to a degree nowhere else attained, as, for examp! 
in our consumption of paper. It seems to me a reasonable 
clusion that while the per capita use of wood in the United St 
will doubtless decrease still further, and while our total consum) 
tion of forest products may drop sharply during the period 
readjusting the source of timber supply from virgin forests 
second growth, yet in the long run there can be no material reduc 
tion in the present aggregate demand for wood at a price lf 
sufficient to make timber growing commercially feasible 
greater part of our non-agricultural lands. 

The United States now consumes, including its exports. about 
twenty-two and one half billion cubic feet of timber annually 


| ‘ 
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912 eubie feet per capita. This includes fuel wood, pulp 


wr railroad ties, fencing, mine timbers, etec., as well as lumber. 
We have at present four hundred seventy million acres of forest 
land or potential forest land, a figure not apt to be greatly re 
duced by the extension of cultivation. In the light of European 
experience it seems reasonable that this land area, averaging bad 
acres with good, can produce under intensive forest practice the 
of 58 or 60 cubic feet of wood annually. That would 


equivalent 
make the yearly production for the entire country twenty-seven 
billion eubie feet, with a leeway of about five billion eubie feet over 
present consumption. Timber growing is practically without a 


competitor in the use of this land. Already the rising transporta 
tion costs from distant forest regions have brought portions of this 
land, particularly in the northeastern states, into use for growing 
timber under intensive methods. Every year the still rising cost 
of transportation, with its reactions upon public policy, tax laws, 
fire protection provisions, ete., will widen the acreage of land used 
for growing forest crops under more or less intensive methods. It 
is spreading over New England and the Middle Atlantic states. 
It is ereeping down the Atlantic seaboard. It is making gains 
on the gulf Coast and in the Lake states. Even on the Pacific 
Coast, where virgin timber is still plentiful and cheap, systematie 
timber growing is beginning at exceptionally favorable points, 
like the redwood belt of California. 

Forestry is not wholly a matter of cold economies. The north 
ern races of the world were forest-bred. The forest gave them 
their Christmas trees, open wood fires and love of the chase. The 
sentiment for forest preservation and forest growing is instinctive. 
The forward nations of the world have been quick to recognize the 
public interests jeopardized by forest destruction and to safeguard 
them by legal principles which transcend the laissez-faire doctrine 
of political economy. And the people of the United States, who 
lead the world both as users of wood and as lovers of wild places, 
can least of all afford to view their forest problem solely as an 
equation ef supply and demand. 

Nevertheless, there must be and there is solid economie ground 
for timber growing, with reasonable backing in publie policy, as a 
permanent form of land use on all fours with scientific agriculture. 
It is fruitless to try to put the whole puzzle together at one sitting. 
No one ean lay out an orderly plan, according to economic formula, 
for shifting our source of timber from the supphies stored up in 
virgin forests which are sought and mined out in the order of 
their accessibility, like coal deposits, to successive timber crops 
grown in the thirty-nine states which contain large areas of forest 
land. Yet in a broad way this is exactly the change that is coming 
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about, and as far as our present experience goes, putting ¢] 
sumer’s money into growing trees in his own state instead of trans 
porting lumber from sawmills 2,000 or 3,000 miles away will shift 
the source of supply from a temporary basis to a permanent “a 
without materially increasing the cost of forest products 

user and without necessitating any permanent reduction 

use of wood. 


STATE POLICY IN FORESTRY 
By WILLIAM A. L. BAZELEY 


COMMISSIONER, DEPARTMENT OF CONSERVATION, 
BOSTON, MASSACHUSETTS 


HE practice of forestry involves the curtailment of pres 


revenue or makes present expenditure for the sake of fut 
return, and this return may be fifty or sixty years hence. 
lows, therefore, that only those institutions which are sta 
which can look ahead to the future with a certainty 
can afford to practice forest management to the highest 


perfection. 

It is the corporate community, whether the body be 
nation, state or town, that has this necessary stability. Th 
dividual citizen lives but a short time, and wishes to secur 
greatest satisfaction to himself during his life. He is necessa 
selfish, ready to neglect the interests of his neighbors, and st 
more the interests of the future citizen. 

If the private land owner practices forestry he must 
spired by motives more or less altruistic. The attitude of the 
vidual, however, as pictured above, need not be that of th: 
bering or pulp-making corporations, for they should look fory 
to a span of life greater than that of the individual and shou 
interested in perpetuating their business, provided that such f 
control is not wholly incompatible with the earning of a pre 
reasonable profit on their invested capital. Furthermore, ther 
returns that come to a community from the practice o! 
where the revenue can not be figured in dollars and cents 
returns may be of little value to the individual woodland owner 
but they are vital to the community, and, therefore, it is th 
munity that must make the investment that will assure them 

In Europe it was the towns and small communities that star 
the practice of forestry, because in the seventeenth and eighteent! 
centuries these communities were the most stable organizat 
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sovernment. States and empires were founded and swept away 


with kaleidoscopic rapidity in those unsettled times, and one could 


not expect an established policy so necessary to proper forest ad- 
ministration to come from king or emperor. It was only after po- 
litieal chaos gave place to some degree of order and permanence 
that state and nation in Europe gave thought to state forests and 


state forest policy. 

In the United States there are five agencies for the practice of 
forestry—the federal government, the state government, munici- 
palities, corporations and individual landowners. It was more or 
less inevitable that forestry in this nation should start with the 
federal government, not because it was necessarily more stable 
than the state governments, but because it was better fitted to take 
the lead, and we have surrendered to it all matter of scientific 
research and forestry started in this country as a matter of scien- 
tifie inquiry. Furthermore, it had on its hands millions of acres 
of public forest lands that were greatly in need of proper manage- 
ment and so was able to go into the forestry business extensively, 
with almost no expenditure of capital. 

The question may arise whether the second stage of develop 
ment should lie with the states, or with the towns or how far 
private interests can be relied upon to give us that forest man- 
agement that we must have. As far as individual interest lies in 
the same direction as community interest, so far should individual 
owners be relied on. As far as the interest of the town is visible 
s0 far the town should be left to manage its own affairs, but these 
are matters in which the interest of the individual diverges from 
that of the tommunity, or else these are matters and interests so 
large that the smaller community can not afford to take care of 
them. Then it becomes the duty of the larger aggregation, the 
state, to step in. 

The town is permanent, yet in the average American munici 
pality you will find the tendency to live in the present with small 
regard for the future. Furthermore, the rural towns that have 
the largest forest area are generally poor, unresponsive to new 
ideas and are less likely to take up a forest policy in an adequate 
way than those more thickly populated. 

[t is not our intention, however, to throw cold water on the 
town forest idea, but simply to show that from the economic stand- 
point no large results can be expected for a good many years. 
If, however, the sponsors for town forests realize their limitations 
and rely on them merely for their educational value, their possi 
bilities for recreation and as only one more step in the program 
of sustained forest management, they will prove of great service. 
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It seems, therefore, that we must look to the stat: 
significant advances in forestry. The two most esse 
tions needed for the practice of forestry are a rati 
taxation and protection from fire. The first can only 
by the state because it is the body that makes the laws { 
real property. The second (fire protection) must eit) 
vided by the state or by the town, or both in cooperati 

[t is quite evident that the federal government wit 
dred fifty million acres of national forests has a la 
tion problem of its own. I am even skeptical of the w 


present system of subsidizing fire protection on th: 


federal government, for it seems to me that each s 
least take the responsibility of protecting the property 
zens without being assisted by the national government t 
this duty. It may be justified at the present time, 

manent policy, I question its advisability. Massachus 
found by experience that in all such eases of federal s 
pays a large part of the bill and gets but a small rebat 
When it comes to fire protection within the state, 

state must lead and cooperate with the municipalities 

the smaller ones and directly and indirectly render them f 
aid, for, as has already been explained, those towns that 
greatest forest area are the least able to give that are 
protection. 

I do not think that there is any opposition on the part 
residents of our cities to the expenditure of a small part 
tax money for protecting the forests in the rural towns, f 
realize that the interests of the whole state are th« 
would not be easy, however, to convince them that they s! 
contribute towards forest fire protection in Georgia or Cali! 
On the other hand, I believe that the state should not assun 
whole direction and cost of fire protection, for to do so w 
away the feeling of responsibility for fires on the part of t! 
of the towns. 

We find that in spite of the feeling about home rul 
towns are only too ready to surrender it when there is a! 
financial assistance. Most of our rural towns already re 
towards schools, libraries, roads, moth suppression, pensio! 
and a state aid policy if carried too far may result in the creat 
of a lot of municipal paupers with all the faults that we ordinar!l 
associate with the individual poor. Cooperation and aid 1 
direction of self-help seem to us the proper policy in fir 
tion, even though for the moment the results are not up to a! 
standard. 


e T 





CONSERVATION OF NATURAL RESOURCES 365 


When it comes to the third great problem in American forestry, 
rehabilitation of our millions of acres of logged-off idle lands, 
shore is bound to be considerable difference of opinion as to the 
letiee parts to be assumed by nation, state, municipality and 
We can safely assume that the probiem is large 


the 


private owner. 


anough to require the combined efforts of all four. The national 
-overnment already has the forests that came from the public 


ids and has several million acres purchased under the Weeks 
Law fund. This policy should be continued, but it should be con 
éned to those sections of the country where the state and private 
effort is manifestly inadequate to handle the situation. The avail- 
able territory is large. I personally discouraged the idea of a 
national forest in this state because it would be difficult to get a 
tract of sufficient size and also because | felt that this state should 
of all states be able to handle its own forest problem. When it 
eomes to the division of responsibility between state, town and 
private citizen for forest culture, it will be found in the end that 
the state and the private owner must assume most of the burden. 
In spite of the publicity given to the ‘‘town forest idea’’ no great 
results can be expected from it simply because those towns that 
are financially able to establish forests have not the available ter- 
ritory and those that have the land haven’t the capital to invest. 
The state must take the lead in reclaiming waste and idle lands 
because by the very absorption of a portion of these lands on the 
part of the state the capital value of the remainder is raised to a 
point where the private owners of waste land can afford to invest 
money in its improvement. 

Contrary to prevailing opinion, too low a valuation on land 
is not an incentive to good forest management. When forest land 
ean be bought and is assessed for $5.00 per acre, a very meagre 
crop pays the interest and taxes on such a valuation. Of course 
me can see the other extreme where land valuation is so high that 
no forest crop can pay taxes and interest. Personally I believe 
that a basie land value of $10 per acre means better management 
than five-dollar land. Assuming that there are 700,000 acres of 
waste and idle land in Massachusetts, I think the state will need 
to absorb about one third of it before private effort begins seriously 
to take hold of the remainder. 

The most optimistic believer in our state forests does not prom- 
se that they will ever provide all the forest products that Massa- 
chusetts requires. There are certain pulp and lumber companies 
that own large tracts of forest land. These companies do not by 
any Means cut their entire supply of logs on their own lands. In 
fact, their policy is when timber is cheap to get their supplies from 
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the land of others and save their own, but when prices 
they cut their own timber. It would be most fortunate | 
wood-using industries of Massachusetts if they wer 
sessors, through the state, of such a reserve supply 
Just how much of the forest area of Massachusetts 
should own in order to have a workable timber surplus 
cult to estimate, but probably not less than 10 or over 2 

of the forest land. 

Besides providing a timber surplus account to apply 
the depreciation of our private forests as a whole, stat 
offer other returns in the form of recreational opportunities. ( 
portunities for camping, hiking and other outdoor activit 
be provided without the slightest interference with the 
tration of the forests from the economic standpoint, and ev 
protection of certain scenic features can be carried out 
slight disarrangement of utilitarian management. State 
fit in most admirably with the program of the sportsman, fo 
offer on the one hand opportunities for game protection 
gation, and on the other hand a place to hunt and fish 
meeting the forbidding posters now so cOmmon on privat 

With proper fire protection, an insurable fire risk, 
taxation and absorption by the state of the surplus idle land 
the form of state forests, I believe that private forest owners wil 
solve our Massachusetts forest problems. Add to this free advi 
as to forest management, low cost of nursery stock, free of cost 
towns for municipal forests and cooperation in marketing forest 
products, and I believe that you have an adequate forest progra 
for a state with the conditions that exist in Massachusetts. 

In connection with this paper, I read an article by the fathe 
of American forestry, Mr. Fernow, written for our State Boar 
of Agriculture in 1902, entitled ‘‘A forest policy in Massac! 
setts.’’"* He summarized his recommendations as follows 

1. Improvement in forest fire laws, making them genera! an 
supervision and cooperation. 

2. Appointment of a state forester. 

3. Encouragement by financial aid of all associations and 
agencies concerned in creating an active interest in forestry. 

4. Acquisition by the state for forest reserves of those stump 
lands that by their location and condition are of importance to t! 
the state and do not promise to private enterprise sufficient inducement | 
for them. 

5. Establishment of nurseries for the distribution of stock at 

6. Encouragement to towns to acquire forests, the state to 
money for the purpose. 


7. Encouragement to private owners to improve their woodland 
nishing expert advice and by providing a just tax law. 
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‘; interesting to note that twenty years later all of these 


It 

commendations except the third, which is constitutionally pro- 
recom . ; : 

pibited, have been carried into effect, a tribute either to Mr. Fer 


now's ability as a prophet or to the intelligence of a state in fol 


lowing good advice. 


THE ECONOMIC IMPORTANCE OF WILD LIFE 
By Dr. E. W. NELSON 


CHIEF, BIOLOGICAL SURVEY, U. 8S. DEPARTMENT OF AGRICULTURE 


HE conservation of wild animals and birds is not a mere fad 
T indulged in by those who have only a sentimental interest in 
the subject. It has a much greater importance, due to values diffi- 
cult to measure but none the less real. Wild game especially is 
often of direct economic value to the inhabitants of a region, not 
only as food but also because of the expenditures of hunters and 
others attracted by its presence; and the recreational and educa- 
tional advantages arising from an abundance of wild life in general 
are incalculable. 

Recent investigations reveal the fact that in the aggregate wild 
life resources, capitalized on the basis of a 6 per cent. annual in- 
come, represept an enormous sum, possibly exceeding $1,000,000, 
000, and through intelligent management are capable of a great 
increase. 

The game and wild life of this country thus form the basis of 
extensive commerce in the preparation for the harvest of the an 
nual erop, which is of great value from several points of view but 
mainly in supplying a highly prized form of food; as affording 
sport to a multitude of men and employment to others; and as a 
souree of renewed health and vigor to numberless men attracted by 
it toa period of vigorous life in the open each year. The number 
of wild animals killed each year in the United States is not defi- 
nitely known, although several states have at various times compiled 
statisties on the subject. The necessity for fuller information con- 
cerning the annual kill becomes of greater importance when the 
ever-increasing number of gunners and trappers, with their im- 
proved devices for capture and means of transportation, are taken 
into consideration, to the end that the capital stock may not be 
diminished nor the annual dividend therefrom reduced. 

In 1921 there were approximately 4,500,000 licensed hunters 
in the United States, and the number hunting on their own lands 
without license was estimated at approximately 2,000,000. The re 
turns to the various states from the sale of licenses and other 
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sources of income aggregate approximately $5,000,000 
which is spent mainly in the work of guarding, propag 
maintaining the breeding stock and increase of wild lif, 
seasons. Every state of the union except North Caro! 
Mississippi and Nevada has a special agency charged 
of looking after the wild life resources of the commo 
wardens are constantly employed in the statewide wo 
the transgressor of the conservation laws, and in feed 
wise conserving the wild life. 

The decrease of wild life with the advance of s 
occupation of the land by man and his domestic floc 
was inevitable. It is a blot on our custodianship o! 
of the country, however, that commercial slaughter 
been permitted to the extent that the supply was ruthles 
both as regards large and small game and game birds. 
example of big game destruction is furnished in t] 
buffalo, which roamed in countless numbers in the day 
rigines. In the case of game birds, the myriads of pass 
brought to absolute extinction by the pot hunter 
striking example. Civilized man and his inventi 
a menace to wild life throughout the world. 

The wild game and fur bearers of the land had a 
part in the upbuilding of this country from the arri) 
earliest colonists through the era of exploration and sett 


through the period of construction of the transcontinent 


and even to-day is vital to the existence of miners 
remote parts of Canada and Alaska. 


THE BUFFALO 


After the construction of the first transcontinental! 


commercial companies were organized to gather the bo 
buffalo slaughtered in part for the subsistence of th 
struction gangs employed in its building. Some idea of t! 
tude of the operation may be gathered from the reports « 
railroad—the Atchison, Topeka and Santa Fe. 

The traffic in bones and buffalo products from the Gr 
region are recorded by Dr. Hornaday in his report publis 
1887 on the extermination of the American bison. There 
to be good ground for the belief that the statistics furnish 
this one railroad represent only one third of the ent 
product. It is therefore in order to base further calculat 
these figures. According to evidence gathered on the spot 
the period of the great slaughter, one hide sent to mark 
represented three dead buffalo; in 1873 it represented t 
1874 ene hundred skins delivered represented 125 dead 
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The total slaughter of buffalo by white men in three years, 1872-74, 
may be approximated on the foregoing basis, with a knowledge of 
animals actually marketed. Railroads reported shipments oi 
1,378,359 hides; this would mean an additional 1,780,461 animals 
killed and wasted, or a total slaughter of 3,158,730. The rapid 
extermination is shown by the fact that approximately 3,000,000 
of these animals were about evenly divided between the first two 


years, While in the third year there were only 158,583 so slaugh 
tered. The Atchison, Topeka and Santa Fe Railroad also reported 
that during the same three years 2,250,400 pounds of buffalo meat 
and 10,793,350 pounds of bones of these big animals were shipped 
over its lines. 

After the great slaughter of 1880-84 the buffalo was practically 
exterminated as a wild species. A census of buffalo taken in 1889 
showed only 1,091 animals wild and in captivity in the United 
States and Canada. 


GAME BIrRps 


With the extermination of the buffalo began the development of 
the great markets for quail, grouse and wildfowl in Chicago, New 
York, St. Louis, Boston, Philadelphia, Baltimore, Washington and 
other large cities, at first sanctioned by law and later supplied in 
defiance of the laws of the states from which supplies were drawn 
The passage of the federal Lacey Act, in 1900, prohibiting inter 
state commerce in game killed in violation of the state law. aided 
materially in staying illegal traffic in game. With the prohibition 
of sale of migratory game birds under the Migratory Bird Treat) 
Act of 1918, game, except rabbits and squirrels and venison in a 
few places, has practically been taken off of the market. The fact 
that game is not now generally commercialized, however, does not 
depreciate the individual value of the game killed, although the 
total kill is greatly lessened, the channels of consumption having 
been diverted from the patrons of hotels and restaurants to the 
hunters and their friends. 

Sportsmen who in many sections are enjoying good wildfow! 
shooting to-day now realize the conditions they would be facing 
were it not for the beneficial effects of federal laws giving protec- 
tion to migratory birds. Federal prohibition of the sale of migra 
tory game birds crowned with success the campaign led by con 
servationists of vision whose goal was to limit the killing of game 
to the field of recreation and sport. With the abolition of spring 
shooting, wildfowl conditions are again approaching those of two 
or three decades ago. 

Vol. XVI.—24. 
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OTHER Bic GAME 


Recent estimates of the total number of big game in t 
States, other than deer, in 1920 are as follows: Buffalo. 
elk, 52,000; antelope, 7,500; moose, 7,000; mountain goats. 6() 
mountain sheep, 10,000. This total of about 86,000 covers o; 
big game south of the northern boundary of continenta] United 
States, and does not include the game of Alaska or of an) 
Canada. 

It is of course impossible to estimate accurately the valy 
this big game. Some of the elk, moose and sheep belong to sg; 
found nowhere else in the world and are now represented by s 
herds. Unlike most things which have a definite value, wild cam 
can not always be replaced when it is exterminated over 
No market value in the ordinary sense of the word can be p! 
upon such animals. If buffalo should be valued at $200 
and moose at $100, elk at $75, and sheep and goats at $30 each 
conservative figures, at least for animals for propagating 
poses), the total value of the big game, other than deer, w 
not less than $5,000,000. Deer are much more abundant t 
of the other kinds of big game, and with the figures available it 
probably safe to estimate that their value is at least twice tl 
other big game, making a total value of at least $15,000,000 for 
the big game in the United States, exclusive of Alaska. 


ELK 

Preservation of the elk in the Yellowstone Park and oth 
gions will not only maintain a fine example of the great game h 
which onee frequented the west, but at the same time will | 
petuate big game hunting on a considerable scale. 

It is believed that these elk herds will prove. such an asset 
the states of Montana and Wyoming, where they will far exceed 
value the returns from the livestock which would replace 
they were to be eliminated from the range. 


GAME EsTIMATES 
In any attempt to approximate the total value of the 
killed annually in the United States, it is to be constantly 
in mind that statistics of the actual kill are not available f 
considerable portion of the country. A few states have fairl) 
accurate estimates of the number of deer and other big game ki!! 
over a considerable period, while in others the returns by lice! 
hunters form the basis of a fairly satisfactory estimate. A! 
the schemes for collecting data on the annual kill of wild life 
those requiring reports by hunters, trappers or wardens, or t 
involving questionnaires to representative sportsmen in the 
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ent localities of a state. Given a fairly accurate estimate of the 


Kill, it becomes an easy matter to calculate the value of the game. 


A few only of the estimates available can be given owing to lack 
of time. 

The state game and fish commissioner of Minnesota, in a paper 
read before the Tri-State Development Congress at Milwaukee, 
estimated the number of deer killed in the three states of Michigan, 
Minnesota and Wisconsin as follows: In 1919, 68,286; in 1920, 
48.072: and in 1921, 37,500; or a total of 153,858 in the three sea- 
sons. At $30 each, the food value of the deer killed amounts to 
$4,415,740. 

The total number of deer killed in 12 years in New Jersey, be 
ginning with 86 in 1909 and ending with 844 in 1920, is 3,626; 
and in Massachusetts the number killed from 1910 to and including 
1920 is 13,081. 

Sixty years ago deer were practically exterminated in Vermont, 
and a few sportsmen in Rutland county secured 17 for restocking 
the county. After a closed season for a number of years the season 
was open on buck deer only in 1897, and in that year 103 were 
killed. A total of 4,440 deer were killed in the state in 1920 and 
from 1897 to 1920, inclusive, the total number, according to the 
records of the state game department, reached 44,286. 

The value of the wild life kill in Michigan for 1920, including 
$3,000,000 for fur-bearing animals, was placed at $4,975,377; in 
Wisconsin, for 1921, including game birds at $2,333,000 and fur- 
bearing animals at $1,341,000, the total is $4,440,000; and in Min 
nesota for 1921, including 1,761,062 game birds and 631,140 fur 
animals, the total value of wild life killed is placed at $4,690,262. 
In 1920, the value of the game alone, including among other species 
18,572 deer, 501,525 ruffed grouse and 1,414,889 wild ducks, was 
placed at more than $2,600,000. 

In commenting on the statistics of game killed in Michigan, 
Minnesota and Wisconsin the Minnesota commissioner stated ‘‘ it 
should be borne in mind that the figures represent merely the an- 
nual income from the permanent capital stock. Figured at 6 per 
cent. income, the capital investment on which we are collecting this 
annual dividend would amount to over $235,000,000 in the three 
states.”’ 

The game killed in New York in 1918, including 8,293 deer, 
465,590 cottontail rabbits, 641,508 fur animals and nearly 250,000 
game birds was valued at $3,239,277 by the conservation commis- 
sion. 

The total weight of the game killed in Pennsylvania was figured 
at 7,252,048 pounds in 1919, and in 1921 9,497,277 pounds. The 
game commission placed the value of the meat supply from the 
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1921 kill of game, on a basis of current food prices, at $3,500.00 

and valued the furs taken in the state at $2,500,000, makine 4 

total annual value of the kill of wild life in the state $6,000,009 
Fur RESOURCES 

The fur trade, which was the forerunner of agricultura! 
other industrial developments, has now become one of the larg 
important industries in the business world, providing employmen 
for thousands of skilled and unskilled workers and contributing : 
the comfort of people who wear fur garments. North Ameriea } 
been the leading continent in the natural production of furs a 
also the greatest fur-consuming region in the world. Imports 
undressed furs into the United States during 1920 were valued a 
over $84,400,000, and of dressed furs and manufactures t] 
aggregated $9,131,000. Members of the national orga: 
fur dressers and dyers dressed during 1920 furs valued at 
910,589. The revenue derived by the federal government fro: 
10 per cent. excise tax on articles made of fur amounted t 
$15,311,214 in 1920. Exports of furs and manufactures 
for this period were valued at $32,889,995. The approximate t 
over in the fur industry of the United States during 1920 
$352,000,000. 

Judging from reports and observations in the field, it is est 
mated that 500 ranchers are raising silver foxes in the Unit 
States, that they have more than 15,000 foxes in captivity 
that the value of the investment is about $8,500,000. 


ALASKAN Fur RESOURCES 


Through the cooperation of postmasters and commercial tra 
portation companies in Alaska, shipments of furs by mail, express 
and freight are reported to the Biological Survey, which has 
diction over Alaskan land fur-bearing animals. It is estimated 
that the value of these furs will in ordinarily good years ex 


one million dollars. , 
Fur SEALs 

In the report of the Bureau of Fisheries for 1909, th: 
sioner made the following statement (p. 29) : 

If pelagic sealing could have been stopped in 1897, the seal he: 
would contain 300,000 breeding cows (as against 50,000, the number f 
season of 1909), and the product of the hauling grounds would have 
50,000 skins, yielding a government revenue of $500,000, as against less ¢ 
15,000 skins and a government revenue of $143,000 for the present 
Without the drain of pelagic sealing the herd would continue t 
almost indefinitely. 

The Alaskan fur seals constitute the most valuable fisher) 
any government in the world ever possessed. It is little less than 


} 


res 





0.000 


CONSERVATION OF NATURAL RESOURCES 373 


disgrace that the herd of four to six million seals which came into our posses 
sion when Alaska was acquired from Russia and has been under our charge 
ever since should have been allowed to dwindle until to-day it numbers less 
than 150,000 of all ages. The mildest way in which to characterize the dis 
sipation of this great resource of wealth of our people and of revenue to our 
government is that it is a serious indictment of our business capacity. The 
extent of our loss may be partially seen when it is stated that the failure to 
maintain the seal herd has during the last thirteen years resulted in a net loss 
of revenue of not less than $1,600,000, has permitted nearly 300,000 fur seals 
having a market value of over $5,700,000 to be appropriated by aliens, and 
has encouraged those nefarious pelagic operations by which additional fur 
seals having a value of at least $5,000,000 have been killed at sea, but not 
recovered; while through the slaughter of breeding females their pups—on 
the islands, unborn and prospective—with a potential value of fully 
¢20,000,000 have been sacrificed and wasted. 

Records of pelagic sealing carried on in Alaska under contract 
from 1870 to 1899 show 1,840,364 seal skins taken, from which 
the government derived a gross revenue of $6,010,565 and a net 
amount of $5,807,910, or an average of $3.15 per skin. Contract 
sealing was continued from 1890 to 1909, during which time 
339.180 skins were taken, from which the government received a 
gross revenue of $3,752,415, netting $3,156,330, or an average of 
$9.30 a skin. 

In carrying out the provisions of the seal fisheries convention 
between the United States, Great Britain, Japan and Russia, signed 
on July 7, 1911, the seal herd has been under the direct manage- 
ment of the Department of Commerce. From 1910 to July 1, 1921, 
notwithstanding a closed season of five years, which expired August 
24, 1917, 101,594 skins were taken and marketed for a gross sum 
of $4,321,141.03, and a net amount of $3,169,544.53, or an average 
of $31.20. Of the net amount, however, $1,010,869.24 has been 
paid to Great Britain and Japan under the terms of the convention, 
and 41,091 seal skins remained on hand to be sold. 

At the time the Pribilof Islands were first leased the herd was 
estimated to contain over 2,000,000 animals, but during the leasing 
period of 40 years it was depleted to 132,279 animals. From 1910 
to 1921 the herd is reported to have increased to 581,453. 

The following states have at one time or another placed a money 
value on their annual kil) of wild life: Idaho, $1,000,000 ; Michigan, 
$4,975,377 ; Minnesota, $4,690,262; New York, $3,239,277; Oregon, 
$900,000; Pennsylvania, $6,000,000; Vermont, $502,000; and Wis- 
consin, $4,440,000, or a total of $25,746,916, in the eight states men- 
tioned. Capitalized at 6 per cent. interest, this would indicate an 
annual dividend on approximately $430,000,000. Granted that a 
third of the wild life of the United States is found in the eight 
states mentioned, the estimate of $1,000,000,000 for the United 
States is conservative. 
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THE ECONOMIC VALUE OF PUBLIC PARkKs 
AND SCENIC PRESERVATION 


By Dr. GEORGE F. KUNZ 
PRESIDENT OF THE AMERICAN SCENIC AND HISTORIC PRESERY 
SOCIETY 
UBLIC parks and reservations—municipal, state and ) 
have several values, esthetic, educational, hygienic (w! 

cludes recreative) and economic. These values are so closely 
and interdependent that it is difficult to separate them a: 
where one ends and the other begins, for as a matter of 
the esthetic and the educational and the hygienic values 1 
them their economic value. 

It is a mistaken notion that only the comparatively 
tured and highly educated people have esthetic appreci 
parks, reservations and places of natural beauty. Estheti 
ciation is a natural instinct and a very democratic 


Where it does not exist it has been crushed out or supp: 


adverse circumstances. Children would rather play o1 
than on the pavement. They prefer a tree to a lamp-post 
graph pole in their games. They instinctively pluck flowe 
they can when they see them. They do not hesitate to stop | 
by who are returning from the country with wild flowers 
a few blossoms. In everyone, from the child of the east s 
plucks the flower in Central Park up to the mature and 
traveler who revels in the glories of the Yellowstone, the \ 
or the Grand Canyon, the esthetic instinct exists as a 
ing that calls for satisfaction; and its satisfaction 
sources of the highest happiness. 

Whatever gives happiness has value, although that 
not always be expressed in terms of dollars and cents; 
frequently it can. In a residential district, a house and lot sit 
amidst neighbors who have unkempt and untidy dooryards 
backyards is not as valuable in dollars and cents as one sur! 
by neighbors who have attractive dooryards and backyards. 
ren dirt house lots, with heaps of rubbish of all kinds, are 
asset to the owner and neighbors; whereas grassy lawns 
shrubs, gardens and general tidiness are an actual economi 
to the whole neighborhood. Sometimes a single beautiful 
or a single great rock, will make a place famous and add 
value. The same argument applies to publie streets and publ 
parks. A tree-lined roadway or a public park is a public asset 
and by a public asset we mean an asset of the individual peop! 
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who compose the public. It enhances their pleasure and comfort 
and it enhances the value of the neighboring property. 

The same is true of almost any natural feature within a town 
or its neighborhood. No matter how level and seemingly unpic 
turesque the region may be, there are almost always gullies or 
ravines, proteeted from the wind, in the bottom of which the flora 
and vegetation are more prolific than on the wind-swept upper 
These gullies or ravines are often used injudiciously by 


levels. 
the neighboring inhabitants as dumping places for garbage and 


refuse material. If, instead, the inhabitants would bury or other 
wise dispose of their refuse, and keep the ravines clean and at 
tractive, they would be transformed into parks and form an asset 
instead of a detriment to the community. An interesting illustra 
tion of the value of preserving glen scenery within a town is af- 
forded by the Cascadilla Glen in Ithaca, New York. This beau 
tiful ravine runs along the southern boundary of the Cornell 
University Campus. A few years ago the Cascadilla Company, 
ineluding one of the public-spirited trustees of the American 
Seenie and Historie Preservation Society, Hon. Robert H. Treman, 
acquired an old mill and considerable property along the ravine. 
removed the mill, beautified the property, and conveyed to Cornell 
University all their rights in Cascadilla stream down to a certain 
bridge. A few weeks ago Mr. and Mrs. Treman conveyed to the 
university some lots near the bridge, permitting the removal of 
some houses and the opening up of a beautiful vista up the ravine 
and toward the campus. Such gifts and acts are fine examples 
of civie spirit: and they confer a lasting benefit on the community. 

We may cite as an illustration of the economic value of a private 
park Gramercy Park in New York City. In 1831 Samuel B. 
Ruggles acquired from James Duane a farm of twenty-seven acres, 
ineluding the present Gramercy Park and surrounding property. 
This farm comprised an area equal to about 108 city lots. Ruggles 
converted 42 lots into a private park and sold the 66 surrounding 
lots with certain restrictions and with the privilege of the use of 
the park. It was a wise piece of business, for the esthetic and 
hygienie value of the park of 42 lots enhanced the economic value 
of the surrounding 66 lots more than 100 per cent. 

As an illustration of the economic value of a great city park 
we may cite Central Park. The great municipal park contains 843 
acres. Back in 1838, when land was bought for the old Croton 
Reservoir, it cost about $2,316 an acre. Eighteen years later, in 
1856, land for the park cost about $6,838, an increase in value of 
about 300 per cent. In 1863, the last purchase for the park cost 


Or 


about $18,147 an acre, an increase of 780 per cent. in 25 years. 
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The land for the whole park cost $7,389,727, and is carried 0, 
books of the Tax Department as now worth $225,000,000. ay 
crease over thirty fold (3,000 per cent.) in value. The forego 
figures refer to the land value of Central Park itself. The ine 

in the value of the surrounding property has been more than twice 
that rate. In 1856 the valuation of the real estate in the twelfth 
nineteenth and twenty-second wards—all of Manhattan Islan@ 
north of 40th Street—upon which there were comparatively fey 
improvements, was $25,671,490. Ten years ago, the valu ti 

the same land without improvements was $1,941,787,550, while ¢ 
valuation of the land and buildings was $2,888,306,240. The 
crease in the land value alone of the surrounding property 
largely to the presence of Central Park, was over seventy-five fold 
(more than 7,500 per cent.). 

Let us now take some illustrations of great state reservations 
The state owns in the Adirondack and Catskill forest preserves 
1,992,516 acres of land. For the purchase of this domain the stat 
has expended about $10,000,000. This figure includes $4,075,00/ 
appropriated before the bond issue authorized in 1916, and : 
$6,000,000 thus far expended or contracted for under the bo 
issue. Six years ago, when only about $4,000,000 had been ex 
pended for land purchase, the area acquired was conservatively 
valued at $40,000,000. By a like ratio, the present forest preserve 
is worth about $100,000,000, or tenfold its purchase price. But 
that is not the sole measure of the economic value of the t 
preserve. Its function in conserving the water supply is of 
estimable value to the industries deriving water-power from the 
Hudson and its tributaries, and eventually it will be a source 
wood for industrial use. The railroads, hotels and local interests 
also derive large revenues from the hundreds of thousands of visi 
ors who seek the Adirondacks for health and recreation. lp toa few 
years ago the New York Central Railroad Company used to pu! 
lish statistics of its excursion business due to the Adirondacks 
These figures are not now available, but if known they would rey 
sent a very large figure. 

Niagara Falls is a purely esthetic reservation of about 4! 
acres of land and water. The state paid $2,500,000 for it. It was 
not bought for any material purpose. It was acquired so that t! 
people of the state and the nation, and of the whole world, might 
have free access to one of the sublimest spectacles of nature. Th 
state itself derives no income from it, but the railroads, hotels a 
local interests find it of great economic value. It has been °s 
mated that not less than 1,250,000 persons visit Niagara Falls e 
year, and it was formerly considered conservative to estimate that 
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each visitor spent about $20 on fares, hotel accommodations and 


other local expenditures. On that basis, the revenue on account 
of the scenic beauty of Niagara Falls could be reckoned at about 
¢95,000,000 a year. At present rates, probably $30,000,000 or 
$40,000,000 is spent annually to witness the spectacle of Niagara. 

The number of visitors to the Palisades Interstate Park exceeds 
that of the visitors to Niagara Falls, being estimated at 1,782,643 


last year. This large number is due, of course, to the park’s 
proximity to the enormous population of the metropolitan district. 
On account of that proximity and the relatively small expense of 
aecess to the park, the ‘‘economic value’’ of the park may not be 
as great as that of Niagara. But this illustrates anew how mis- 
leading it is to attempt to estimate the benefit of public parks by 
their ‘‘economie value.’’ The economic value of the Palisades 
Interstate Park is represented, not by what people spend there 
and in going there, but by what is saved them on account of the 
inexpensiveness of the trip and by what they gain from going there. 
And here again we must emphasize the fact that the greatest value 
of these parks can not be computed in dollars. The recreation, the 
physical and mental refreshment which people get from the trip 
and the visit is their greatest revenue. 

This is true proportionately of the six important state prop 
erties which the American Scenic and Historie Preservation Society 
administers—Philipse Manor Hall, Stony Point Battlefield, John 
Boyd Thacher Park, Fort Brewerton Reservation, Battle Island 
Park and Letchworth Park—to which there were probably 100,000 
visitors during the year. 

The movement for state parks has received a great impetus 
during the past two years from the two national conferences on 
state parks, the first held in Des Moines in January, 1921, and the 
second in Bear Mountain Park and New York City in May, 1922. 
The American Scenic and Historic Preservation Society has done 
a great work during the preceding 25 years in disseminating in 
formation on this subject throughout the country and in lending 
encouragement to the creation of public reservations in other 
states; and yet nearly half of the states have no state parks and 
many other states had only the beginning of a state park system. 
The national conference was therefore called for this intimate ex 
change of information and ideas and for the encouragement of the 
backward states in this important movement. The new state parks 
created during the past two years have largely been due to this 
national conference. 

With reference to the creation of municipal, state and national 
parks, it should be noted in passing that except in desert regions, 
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scenery can not be preserved as natural scenery without t: 
and other animals. Trees are the natural ornaments and prot 
of the land; and birds and four-footed animals are the nat 
habitants of the woods. These are parts of a perfect sce: 
the trees along the roadsides and in the fields are preserved 
birds will come to them, and if the trees are thick enoug! 

life is protected, the wild animals will seek their refuges 
These are all elements of scenic and educational value 


economic value. 

As to our great system of national parks, we gather s 
esting figures from the reports of the National Park Sery 
the fiscal year of 1921 there were 1,171,797 visitors to the na: 
parks and monuments. The government spent about 
cents per visitor for maintenance and administration 


cost of a good seat at a movie show,’’ as the director of 
tional Park Service expresses it. Mr. Mather considers 
servative to estimate that each visitor spends at least $100 
tour. On that basis, the national parks represent a busi: 
$117,179,700. And it should be added that the systemat 
ment of our national parks is very young and their patronag 
infancy. A New York financial newspaper in 1915 estin 
the American tourist travel to Europe cost this co 
000,000 a year. The more we cultivate the spirit 
America first’’ and appreciating our own privileges, th: 
will be the economic value of our public reservations. 

The older European countries have long appreciated 
of preserving their natural and their historic monuments 
work is carried on by such organizations as the Nat 
in England; the Commission des Monuments Histo 
France; the Bond Heemschut in the Netherlands; the St 
Stelle fur Naturdenkmalpflege in Germany ; and the Swiss » 
Protection Commission in Switzerland. Within a few years 
through the encouragement of the society of which I am pr 
the Society for Preserving Landscapes and Historie and \ 
Monuments has been formed in Japan and a national law | 
passed for the preservation of historic landmarks and pla 
exceptional scientific or scenic interest. Canada also has | 
formed a landscape society, and the National Park 8 
Canada has derived much encouragement and assistance |! 


society. 

The American Scenie and Historie Preservation Societ) 
course of its work during the past twenty-seven years, has | 
lished twenty-seven annual reports, comprising 10,350 
reading matter and 916 pages of illustrations, dealing w'' 
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names and subjects. The indexes of the last twelve reports contain 
65.692 page references. These have been circulated all over the 
United States and Europe with valuable results. 

The total known gifts of land, moneys, ete., by members of the 
society for publie parks, civic improvements and historie preserva 
tion up to January 1, 1922, amounted to $6,181,419, and doubtless 
there have been many more of which we have no record. 
| The amount of gift funds expended by the society itself exclu 
sively on public properties prior to January 1, 1922, was $57,256; 
the amount of gift funds expended by donors directly with the 
advice and cooperation of the society, but not passing through the 
society’s treasury, $83,125; and the amount of state funds ex 
pended by the society exclusively on state properties without ad- 
ministrative charges, $282,819. 

The society has been directly instrumental in the creation of 
eight state parks and one city park; partly instrumental in the 
ereation of four other state parks including the Palisades Inter 
state Park; and indirectly helpful in the creation of still others. 

These figures indicate the strength of the movement for scenic 
and historic preservation and also what one organization can do in 
promoting it. 

There have been a number of instances where scenic preserva 
tion or beautifying has brought great financial return. One of the 
most notable of these instances is that of the Cathedral at Copen 
hagen. This cathedral was built in the outskirts of the city and 
was left in an unfinished condition for over a century, with the 
result that nothing but shanties and hovels surrounded it. Finally, 
a wealthy citizen of Copenhagen volunteered to complete the edifice 
at his own expense, provided he were given authority to proceed. 
The authority was given, he completed the cathedral, and not only 
paid for its completion, but incidentally cleared a considerable sum 
of money above the cost of the work, because he had immediately 
bought all the land in the vicinity of the cathedral, made a beauti 
ful select section of it, and sold it for the finest residential 
property. 

Another instance is that of the Buttes Chaumont in Paris. This 
chalk mountain was in the outskirts of Paris and was filled with 
pits and holes and was the abode of the most questionable charac- 
ters during the French Commune. Gradually lakes were formed 
where there were holes, and the hillsides were set with trees, with 
the result that a splendid residential section now surrounds this 
formerly forbidding and dangerous region. 

By the selection of important points that are frequently de 
nuded and bare, and planting them with trees and bushes, a few 





380 THE SCIENTIFIC MONTHLY 


acres will frequently influence many hundreds of acres 
a proper environment. 

If, when the plans for the city of New York above 10th Stra 
were being prepared, there had been a landscape architect. or som» 
one with judgment, he could have used the various ponds for gma] 
lakes, he would not have eradicated every hill, but would here a 
there have given us a small park, and would not have laid oy 
city on the lines of a checker-board, with a loss of both beaut) 
accessibility, and instead of giving us few avenues and many stress 
he would have reversed the order and given us many avenues an) 
fewer streets, with the result that traffic would not have been ; 
dered difficult for many years and almost impossible as jit 
day ; moreover, as the sun rises in the east and sets in ¢! 
it would have meant that two or three times as many homes 
now would have had sunlight all day, whereas at the present t 
in many of the side streets the sun is never seen and the streets 
are filled with ice, and the death rate of the entire city has | 
notably increased by the little knowledge shown of what New York 
was to be in the future. 

The setting aside of the area occupied by Central Park, 9 
acres, at a cost of $40,000,000 has been a most profitable invest 
ment. One side, the east side of the park, is worth more than the 
cost of the park and the cost of the east side of First avenue, plus 
$1,700,000 or more. And the three other sides nearly double t 
accretion of value and we still have our Central Park. 


ECONOMIC ASPECTS OF OUR NATIONAL 
PARKS POLICY 


By ROBERT S. YARD 


NATIONAL PARKS ASSOCIATION, WASHINGTON, D. C 


HALL we keep our national parks or shall we turn t! 
national forests? 

For three years two organized bodies of Americans have | 
disputing before the court of Congress precisely that quest 

One side seeks to destroy, the other to preserve, the complet: 
conservation which, alone, from the beginning, has different 
our national parks system from all other public reserves. It was 
Yellowstone, the first national park, that half a century ag 
fined the primary use of the great system which was to follow 

This primary use may be described sufficiently for present 
poses by calling a national park a museum. Our national park 
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eystem is a national museum. Its purpose is to preserve forever, 
“for the use and enjoyment of the people,’’ certain areas of ex 
inary scenic magnificence in a condition of primitive nature. 
Its -ecreational value is also very great, but recreation is not dis 
tinetive of this system. Our national reservations are also recrea- 
Our national forest, set apart for scientific commercial 


traord 


tional. 


tilization, is very highly recreational. The function which alone 
distinguishes the national parks system from the national forest 
LISA 

s the museum function made possible only by the parks’ complete 


eonservation. 

The law has never clearly defined a national park. If it had, 
there would be no war to-day between the politically and financially 
powerful few who seek to. break down the system’s conservation, 
and the increasing millions who earnestly contend that the public 
poliey of half a century shall not be destroyed for the profit of 
some local industrial interest, or of such interests in combination. 

The law of 1916 creating the national park service defined its 
purpose ‘‘to conserve the scenery and the natural and historic 
objects and the wild life therein and to provide for the enjoyment 
of the same in such manner and by such means as will leave them 
the parks) unimpaired for the enjoyment of future generations.’’ 
Neither this nor other laws specify in set terms that the conserva 
tion of these parks shall be complete conservation, though this is the 
clear inference from the law quoted considered together with the 
organie laws of the individual parks from the beginning. The 
people’s defense rests upon this inference and upon the public 
policy flowing from it. Complete conservation was intended by 
Congress and the nation as the particular purpose of the creation 
of the first national park of the system, Yellowstone. Its presump- 
tion took practical shape as soon as the Congress which created 
Yellowstone assigned it to the Interior Department for administra 
tion in March, 1872. Every Congress and every administration 
since has confirmed it, thus creating the national policy. 

Those business interests which have labored so hard and so 
long, at so great an expense of time and money, to break down the 
protecting wall of complete conservation hold that the national 
parks have no economic value until their stores of water are pro- 
ducing cash revenues. They ignore the public policy of conserva- 
tion, shouting that ‘‘eastern sentimentalism’’ alone is in opposition 
to their program of industrial invasion. By inference they assert 
that sentiment has no economic value. 

But even these acquisitive gentlemen, I think, would freely 
admit that anything that makes strongly for the physical and men- 
tal health of the people, for pride of country, for the sanity of big 
horizons, for better comprehension of the needs and viewpoints of 
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distant sections of the country, for outdoor living, for trave res 
tion and recuperation, makes powerfully for individual and ea 
tional fitness to carry on and up the nation’s material progr 
All the money the nation possesses in public and private own rshir 
eould not purchase influences to accomplish such results jf : 
existed, and surely no materialist has the temerity to deny +} 
economic value beyond the possibility of price. , 

There is one element in the popular conception of our nat 
parks system which I want especially to emphasize. That 
importance as a formal visible expression of the greatness and elo, 
of this nation among the nations. Much of its valve flows direct) 
from this conception. The sentiment which brings the ma 
the people so promptly to the defense of the system endangeres 
is very far removed, indeed, from ‘‘sentimentality,’’ unless na 
pride can be so termed. Were these parks in private or state ow 
ership, or even in national possession but not set apart as a pr 
tected national institution, they would arouse nation-wide 
ual admiration, but they would not inspire a national enthusiasr 

In these enlightened days nature conservation is an Americar 
creed, but in no sense is it a fighting slogan. Defeating the sp 
man aroused the nation two or three decades ago as few reform 
movements have done, and we are still alert to crush public greed 
disguised as business. But neither of these causes, nor both 
bined, can in the least explain the eagerness and indignation with 
which the people in every state now rise at the mere word of wan 
ing in defense of their national parks system. 

To one observing the popular state of mind from the 
this movement of defense, its essence is as clear as whit 
There is no possibility of mistake. Two years ago the una 
reading of national parks defense resolutions at the convent 
the Daughters of the American Revolution brought insta 
their feet two thousand delegates representative of all t! 
Even a labor convention in Chicago, plumbers, by the way, | 
park defense resolutions and forwarded them to Congress. 
defeat of the Walsh bill to dam Yellowstone Lake was not a defi 
of Yellowstone, but of the national parks system. Thes: 
are not fooled in the least by special pleadings. Piteous ap; 
for just one little reservoir in an obseure corner of one 
park are unerringly understood to call for the building « 
reservoirs in all the parks. The greatest protest, yet, that a 
Secretary Fall’s proposed All Year park, is inspired by the cert 
knowledge that its many commercial precedents, if introduced 
the system, will promptly infect all. 

Why this intensity of protest? And why do millions ) 
who have never seen a national park and expect never t 


oO see One 
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Simply because our national parks system has come definitely to 
mean to the people what, in kind at least, our flag means, namely, 
the majesty and pride of the nation. It is something extraordi 
nary, inspiring, greater in quality and variety than the similar 
possessions of any other nation—and it is tangible, visible to all 
the world. Finally, it is idealistic in high degree, the concrete 
visible expression of a quality of mind and spirit which Americans 
nelieve that they possess in higher degree than any other people. 

The American people insist upon their idealism. The fact that 

alf a century of Congresses and governments, without any urging 
of the people until now, has safeguarded this system from all as 
saults upon its integrity restores their oft-shaken belief in our 
sation’s essential righteousness and confirms the national faith in 
the form of representative government. This conclusion is no 
refinement of inference. It shines clearly in the expressions, crude 
or complete, which come increasingly to me from the plain people 
of all parts of our land. 

To this audience there is no need of driving the argument home. 
The subject assigned me is ‘‘Our national parks policy in its eco 
nomie aspects.’’ It needs no elaboration to show that it is not the 
areas called national parks, majestic though many of them are, 
that mean this inestimable thing to the people, but the vitally sig- 
nificant ereation which our national policy has built out of them. 
Completely conserved, with all that this implies, our national parks 
system is one of the inspirations to that pride of country and belief 
in its nobility which are essential to a nation’s greatness and power. 
Its economic usefulness, therefore, is beyond computation. 

Another economic value which our national parks possess in 
very high degree because of their conspicuousness and the eager 
ness with which they are studied both in the parks themselves and 
at home follows from their ability to convey scientific facts 
palatably to large masses of people. They are not only a national 
museum system. Their practical educational values are extremely 
high. 

The parks in the system are nineteen in number, seventeen of 
which are within the United States, one in Alaska and one in the 
Hawaiian Islands. There are also twenty-six national monuments 
preserving objects or areas of archeological or special scientific 
value, 

Of the seventeen national parks within the United States, fifteen 
are in the far west, one in the south, and one in the far east. Two 
are desert parks, three moderate altitude parks, and nine in the 
high mountains. 

More specifically, three of these national parks, Grand Canyon, 
Zion and Glacier, illustrate the land forms produced by erosion 
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acting upon sedimentary rocks; four, Yellowstone, M: 
Crater Lake and Lassen Volcanic, show different phases 
canism; three, Yosemite, Rocky Mountain and Lafayet: 
eroded granite ; two, Sequoia and General Grant, presery 
dinary forests; and one, Mesa Verde, preserves the mos' 
able of our prehistoric ruins. 

Again, seen in different classification, the parks 
geologic sequence of America’s making. From the Gra: 
of the Grand Canyon to the top of the Pink Cliff in Bryce ( 
are displayed the colorful strata representing perhaps a | 
million years of world building, a library in brilliant binding 
the dramatic creation of our southwest. The volumes miss 
may be found in Glacier. 

Our granite parks illustrate the tremendous processes 
upbuilding of gigantic mountain systems, their destructi 
sion, and their rebuilding. The everlasting struggle bet) 
uplifting forces from below and the wearing-down 
above are illustrated in minutest detail. In Mount Rai: 
full-bodied glaciers; in Yosemite and Glacier and Rocky M 
we see the small remainders of once-mighty glaciers, a: 
in deep channels whose like are now making at Mount R 

Our voleanic parks likewise tell their dramatic tales of 
tuous mountain building, of the blowing up and collaps: 
cones, of the creation of rolling plateaus, of hot springs 


as stages in dying voleanism. Lassen is a living volea 


voleanoes are found in several parks. 

Every national park makes its own different cont: 
the great story, and in combination they tell us the whole 1 
dramatically, fascinatingly. Even the low granite kn 
fayette, emerging from inlets, add their chapter on th: 
of the Atlantic Coast and the sea’s invasion of valleys s 
glaciers then fifteen thousand feet above the tide. 

The processes which wrought America are seen in our p 
full operation to-day. Best of all, the popular lessons | 
these thrilling national museums have their applicati: 
square mile elsewhere. The whole world becomes a new 
quent and fascinating thing. ; 

In all of them wild life conditions remain untouched. 
to make way for roads, trails, hotels and ecamps'sufficient t 
the people to live there awhile and contemplate the unaltere 
of nature, no tree, shrub or wild flower is cut, no stream 
shore is disturbed, no bird or animal is destroyed. These parks 
literally national museums of the original American wilde: 

In most of them wild animal life is restoring itself ver) 
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eration of the great slaughter, when this land 
wild creature life was denuded in extravagant 
there are two parks, Yellowstone and Glacier, wh 


) | 
ul 


then that they measurably escaped, a 


les, perhaps, of the animal population 


and another, Mount MeKinley, in Ala 


ts Immense herds ot earibou and mou 


ovided Congress is not niggardly 
cational value of our national parks is 
the opportunity, go to the parks and ask 
r | ( 

L, 


n any national park—and offer explanat 


the rim of the Grand Canyon, 0 


Yosemite, or on the shore of leeberg 


quest 


vou will become the center of an eage) 


+ 


ho visit our national 


\ exceptions those W 


know. 
ng to know is one of the striking char 
people. The popular museums and se 
our national parks system, with their n 
ts, are not yet utilized. The system may 
equipped with every educational device, 
s and with no teachers. I eall the attention 
fie association to an inealeulably valuable economic 
national parks system almost wholly unused. The as 
| represent was organized to promote the util 
inity among those professionally equipped 
ih. That we have accomplished little toward 
se, almost upon organization, we were called to tl 
» system's very existence against powerful attacks s 
ited upon it. While we hold this opportunity saf 
avail yourselves of it. 
Still another important economic function 
served parks may be illustrated by obsery 
1 women who visit them. They include ne 
\merican. 
Every summer we meet a few of the distinguished 
us in the national parks. Politicians, merchants 
tists, architects, bankers, judges, millionaires and 
mable all are represented. But we meet in immense 
che 


siness and professional men and their families, tea 


Kers, manufacturers of everything on earth, writers, 


_ 


vertising men—the well-to-do of all sorts and degre: 


constitute the great body of national! park 


I 
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also meet the workers in lesser numbers—farmers, s) 
and the thrifty employed. 

Imagine an average of chureh congregations 
of theaters, concerts, popular lectures, grand opera 
motion pietures houses, of college football crowds 
of the Chautauquas and Ocean Groves of the count 
come pretty close to the average of national park 
ntelligent and a fairly edueated crowd. it rep 
very well. 

Of enormous economic importance is the sys 
deney to redemoeratize in a period which needs it. 
people from all the states mingle in quite the 
do in their national parks. One sits at dinn 
Missouri farmer and a Utah miner, and at suppe 
York artist and an Oregon shopkeeper. One sta: 
from Florida, Minnesota and Idaho, climbs mount 
erowd from Vermont, Louisiana and Texas, a 
evening camp fire with a California grape er 
engineer from Massachusetts, and a banker fro 

Here, the social differences so insisted o1 
exist. Perhaps for the first time one realizes tl 

and loves it. 

It is the democracy and the sense of commo) 
parks that work this magic. They have redise 
the American people. Elsewhere travelers di 
and hotels according to their ability to pay, and 
home attitudes. In the national parks all ar 
[t is diffieult_to imagine an institution making mor: 
national solidarity than this annual congregation otf 
a quarter Americans from all the states. 

We need not dwell upon the purely recreational! 
national parks, because they are self-evident. No ot! 
areas in the world are equipped, acre for acre, as 
hotels and eamps and public camping grounds, w 
trails, for the pleasuring of the people. Though 
national parks system’s secondary purpose, shared w 
wilderness reservations, national and state, it he 
highest expression. 

But we are nearing a danger limit. So rapid is t 
travel to the parks that it is none too early to anticip 
when their popularity shall threaten their primary pu 


amazing era of travel is in its mere infancy. Motor 


wayside camping are destined to increase many fold 


other reason than to protect the purpose of our natio1 
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iv do well to co 
ereational areas in 

i system or s} stems ol 

the publ e lands Th 

park system will suffer. Wh 

of the national parks system from 

to protect it from its friends. 
mits of this paper prevent even the enumeration of 
aspects of our national parks, of which tl 
have emphasized are 1 My Opinio the 


STaTtTes 


of the r value 


tself would need a paper. Their 


siness aS nationwide travel-makers can ver be computed 
the headliners in railroad advertising a motor to 
uses the country over. Their income 
foreign travel here is destined to 
» lines and international travel agencie 
for its coming. In fact, its beginning is 
permits no further catalogue, but to th 
mention the fact that they are much 
nees, at least, Yellowstone and Mount 
it of our wild animal reservations. Th: 
d of the unherded buffalo live in the 
lowstone rarely even spied upon by man. One 
ls of the swiftest and most graceful of American 
ong-horn antelope, doomed, alas, to quick extinction, 
opens. MeKinley’s vast herds of caribou, and the innumerabl 
horn sheep upon her cliffs have been protected just 
| close with a suggestion which deserves thoughtful consi 
The reorganization of the administrative departments of the 
nment which the President will urge upon the next Congress 
emplates the creation of a Department of Education and Publ 
fare; and in this new department the national parks sery 
ubtedly would find a more sympathetie and effective 
d and administration than grouped with the scientifi 
neering bureaus which it is purposed to concentrate 


Vepartment of the Interior. The engineering work in the nation 


arks, confined to the building of roads and trails, is merely in 
ental to general and specifie purposes which, even now, find little 


mon with the bureau’s present environment. Our national 
rk service is in its best and fullest sense a service in the interest 
lneation and publie welfare, nothing less and nothing else. 
The American Association for the Advancement of Science has 


importantly influenced national park policy by protest 
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against the importation of foreign species. We hop 
hearty cooperation in many ways in order that 
realize in full measure the benefit of our nation al 


plete conservation. 


CONSERVATION OF THE QUALITY OF THE 
RURAL POPULATION 


By President KENYON L. BUTTERFIE! 


MASSACHUSETTS AGRICULTURAL COLI 


N these days of reconstruction there has come 

| the old question of the relation between popu 
supply. Even if we are not convinced by the arg 
to prove that the world is approaching the po 
saturation, we can not fail to recognize that th 
for an increasing population must soon involve e 
production or a further lowering of the standard of 

We can not go far in considering this quest 
eussing the relation of the farmer to the probabilit 
erowded world. We already have our alarmists who t 
drift from country to city, even in America, has co 
serious. They regard this drift as the prime questi 
tion, and they want something done to stop the flow 
Of course the immediate answer to these worried so 
the use of farm machinery and the improvement ot! 
fewer farm workers are needed to feed the rest 
the adjustment between food producers and food 
work itself out on sound economic lines. 

Nevertheless, the problem of possible overcrowding 


ly settled by this prompt reply. We know that the q 


sible overcrowding is not spatial—there is stand 
lions more. Nor is it much a matter of shelter or clot 
for centuries to come wood and iron and steel and 
fibers are likely to suffice for world needs. But 
to food we do need to have concern. The amount 
always limited, and the human race thus far has b 
waste even this patrimony of soil fertility. Now 
tion of food depends upon the farmer it does not de} 
upon the number of farmers. There are other fact 
the maintenance of soil resources and the rehabilit 
already partially wasted—no man knows the extent 


rehabilitation can take piace, as indeed no man knows 
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_ 


unused tracts can be made sources of supply 
rmers; their ability to increase production 


maintaining fertility and at the same time kee 


standard of living; the economical distribution of 


problem of the next two decades: the changes in diet 


sumers. On this last point, for example, there can hardly 


ibt that population pressure will gradually foree pe 


isize the vegetable rather than the meat diet 


man who holds the situation in his hands 


ds to three fourths of the 


world’s populat 
rs and their families. The world’s food supply 
these people. The conservation of what is by far 
resource of this earth, soil fertility, is wholls 
They furnish a major part of the raw materia 
tures and commerce. They are potentially the large 


] 


of urban wares. If intelligent, they forward 
movement; if ignorant, they retard it. 

But this is not all. Shall we ever practice 

know to be true that life is more than meat, that 
s only a seaffolding on which to work 

lity of human life? As a matter of fact 

s not maintaining economic power nor polit 
telligence, except as those things are both the 

ised to develop qualities of mind and spirit. 

e quite possible to secure a national agriculture 

‘ally efficient, where at least the return per acre 

though the return per worker may not be large 


» soil under such a regime may possess great 
tented and happy, and may through cooperatior 
siderable group power. I am describing here 


easant regime. But in America at 


; 


least we have 
this status is satisfactory. 

So much for a broad statement of the problem of ma 
quality of our rural folk. Now to the solution. Of cow 
roblem of conservation of the rural people is not in essence v 
ferent from the problem of conservation of urbai 


conditions of rural life differ widely 


TY 


people. But 
from the eonditions 
life, so widely that rural psychology is not urban ps} ehok ry 

‘al institutions can not be handled in the same fashion as urban 


tutions. So we get the rural problem, which, in all 


aspects, is different from the city problem. 


T rae 
S prat 


rhe prime need for the immediate future among our rural peo 
is the conservation of intelligence. 


} 
a 


The whole farm stock in 


At 


America has never been excelled and probably never equalled. 
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the start it was essentially the same stock that dwelt 


and cities. Indeed, for a period of two generatio: 
teenth century our cities were built out of ou 
This high quality of rural folk in America is exe 
have been places and periods in the history of the 
in the earlier days of the Roman Republic and of 
English yeomanry, when the farm people could hold 
the existing civilization. But as a rule the farm 
underlings; so much so that the very words 
**heathen,’*’ ‘‘pagan,’’ and even ‘‘clown’’ and 
roots in the soil. The basie distinetion of 
as contrasted with these other groups, 1s 
gence. We can not here debate the questior 
cence of the American farmer is or is not be 
ean say, however, that there is the most ser 
not be maintained, and this in sp 
rant’’ immigrants to our cities. 
Following closely upon the heels of this pl 
is the question of the he: of the rural peo; 
decades have wrought great changes in the field of 
as it relates to ‘‘urban versus rural.’* The d 
tributing health information, of enforcing health 
providing public health facilities are much greate: 
than in the city, and in some regions of the count 
culties override the natural health resources of thi 
form of pure air and fresh food and abundant 
Economie efficiency s a third item to be co 
side of production, I think the American farmer 
on the whole with other classes. It is popular t 
the tendency of the farmer to do as his grandfat!| 
to keep accounts, to leave his tools in the field, but 
tionable whetker all the wastes in agriculture ager 
relative item than the wastes of manufacturing, wh 
losses from misplaced eapital, the scrapping of mac! 


restriction of labor output, not to mention poor ma 


troubles, and the rest. To say all this, however, is 


ehance for vast improvement in the efficiency « 
and animal food. The ideal, of course, is that ev 
land shall produce its maximum, but still retain 
fertility unabated and if possible increased. 

This slogan, however, immediately opens the d 
tranee of another factor in the economic efficiency 
agriculture, and that is the problem of distribution. \ 
the throes of a great effort to solve that problem. Ti 
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e difference between the consumer’s dollar and 
llar must be decreased. The ‘spread "is too wide 
complicated field of reform. There is but one cow 


that seems to have worked it out successfully. ar 


rk, with a small territory, a simple agriculture 


manimity of sentiment, acting under ter 
circumstances. If, during the next 
farmers even approximate the success 
rtunate. 
irse, the great all-inclusive problem ) 
conserving social power. Doubtless in 
tem in social status is economic effi 
have already discussed. But it is not 
considerations. The joy in work, tl 
the attitude toward other classes, the 
the rural people, ves, their religion, are afte) 
ems in a conservation program. In other words, America 
vilization must be just as broad, just as deep, just as hu 
Ss any other part of our elvilization. Not only that ut 
also make its contribution to our total civilization. It must 
ts part in great affairs. Social power, 
nsist alone in successfully maintaining 


rights It consists also in an instinet asserting 

ry field of social reform and endeavor. Kor exampl 
out of satisfactory international relations does not 

lly with the diplomats, nor with the statesmen, no: 
s, nor with the bankers, nor with the prophets 
‘ss with the farmers at work on the soil. 

ww a word about the main forees to be relied 
ation. As I see it, there are two, both 

imental. One is edueation, the other is 

rural schools in every community, we have the 


svstem of agricultural edueation in the world. but 


long way to go before we have an adequate system of 
In general the rural schools are not keep ee 
ty schools. And, splendid as is the work of ow 
m in agriculture, it has not vet begun to develo] 
‘fashion either the agencies or the methods necess: 
tuation. In this presence, I do not need to dwell 
m of education. 
stock arguments for organizing group endeavo 
nelude the educative value of organization, 
mprovement aspect of it. This is natural because 
or of associated effort on the part of a group 


yhts or to seeure new ones The associa 
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these rights are endangered or have passed, and s 
a group warfare, and interest in the militant aspect 
comes to the front. As a matter of fact, however, th 
of individuals within the group and the inclusive s 
the group itself are tremendously advantaged by 
collective effort. This is quite as true of farmers 
any other group. I should not look for any adequ 
this problem of conserving rural people unless 
thoroughly organized for all economie and social pury 

There is no opportunity in this paper to diseuss 
program. A list of apparently dogmatic assertions n 
be made covering the more significant points in a 
working provram of rural conservation. 

1) The country children and youth should ha 
for education fully equivalent to those offered tl! 
children and youth. This is not now the ease. 

(2) Our system of rural schools should prov 
those who wish to leave the farm as well as fo 
should stress voeational training for farming ‘an 
making; should appreciably enlarge facilities for | 
cation. 

3) Financial aid to rural schools from the fede 
will probably do more than any other one meas 
this efficiency and broaden the scope of rural educat 

1) The American system ef agricultural extensi 
stupendous scheme of adult edueation in the world 


vet to develop a satisfactory plan of permanent r 


forums or discussion centers as well as a system 


and reading groups. 

2) Organization is a principle that goes far bey 
leetive or group efforts, important as those are. T! 
of the immediate future are (1) the organization 
rural communities, each with its own program; (2 
and national programs which not only project th 
but which actually secure the cooperating allegian 
agencies and institutions that ean help. (3) A r 
existing agencies in terms of their functional effic 
local and wider programs, rather than in terms of 
pride, power or mechanism. 

(6) A ‘‘eampaign’’ of publie information among 
groups, to the end that they may come to a fuller app 
their interdependence with farmers, and the significa: 
eulties that lie in the rural problem, especially in its 


social aspects. 
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lineation and organization should seek 

oup interests of farmers, but should quite 

to mobilize rural opinion and activities on 

eeds of humanity. 

Ve should have a Rural Foundation, well endowed 
to interpret without bias the f 

the effort to conserve the quality ot 

ts of the world. 


used the word ‘‘quality’’ as indicating 


ers and characteristics that spell effectiveness and soc 
There are, however, certain specific qualities 
mind among rural folk, that are well worth possess 


Kile 


ft. their simplicity and directness of th 
se and other qualities do seem to be engendered 
nvironment, and more than onee they have been a 
civilization. Of course we have to admit that 
ent may also develop other qualities not so pleasin 
ss, on the whole the qualities engendered by the 
are substantial, worth while, significant. 
wise man of Eeclesiasticus long vears 
“i question, ‘“‘How shall he become wise 
that glorieth in the shaft of the goad, that dri 
’ 


s occupied in their labors, and whose discourse 


* bulls? He will set his heart upon turning his furrov 


s wakefulness is to give his heifers their fodder.’’ And 


se man’s opinion, so also is every artificer and workmar 
th sitting by the anvil, and the potter sitting at his 
\ll these put their trust in their hands and each becomet} 

s own work.’’ They have the fundamental task of ma 

the fabrie of the world.’’ But there follows this sig 
endum, ‘‘They shall not be sought for in the council 

and in the assembly they shall not mount on hig 
t sit on the seat of the judge; and they shall not wm 
‘covenant of judgment; neither shall they declare in 
judgment.’’ This ancient social distinction between t] 
with their hands and those who do not still main 
ee In most countries. In America we have rather 
irselves that the line could not be so sharply drawn, and 
rked for and found wisdom among the husbandme 
icers. 

In our thinking about how to conserve thé quality of tl 
pulation, therefore, we may take our departure from eithe 
two points of view. We may take for granted that the 

task of the tiller of the soil is to be supremely efficient 
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function and that alone; or we may treasure the hi 
evolution of human institutions the rural group, v 
intelligence and education and social capacity genera 


hold its own with other groups. 


THE CONSERVATION OF HEAL] 
By Dr. EUGENE R. KELLEY, M. D 


STATE COMMISSIONER OF PUBLIC HEALTH, MASSA‘ 


INTRODUCTION 


iw present a comprehensive picture of what is 
extremely common term ‘‘conservation of healt 
matter. When this topic is under consideration we 
with something to be weighed by the ton, measured 
or calculated in kilowatts but with a subject whose 
ities defy exact measurement or even precision of 
a subject coneerning which, curiously, almost every 
rather definite convictions, but one in which the 
group may be entirely rejected by another group. 
value of a scientific fact in preventing disease or 
has been adequately demonstrated, one type of hun 
cludes that this fact or discovery ought to be forthw 


the entire population willy-nilly. But there also exis 


type of mind that tends to consider all health work as 


in varying degrees of the faddish in quality and to | 
ticism upon‘all alleged advances in health conservat 
titude seems to be due partly to the fact that the 
saving or kilograms of additional physical energy « 
eurately caleulated and partly because this type of 1 
strongly the prineiple of the right of the indivy 
whatever he chooses. 

Between the two extreme views, that of the imp: 
siast on the one hand and of the sanitary eynie on t) 
lie the real solid field of accomplishment in health 
There is, I feel, an actual danger from unbridled 
health conservation proposals. It is coneeivable tha 
might become so completely safeguarded against ace 
tion, fatigue, systemie toxemias and mental and 
that existence itself would become so monotonous 
to be almost not worth while to a large proportion o! 
On the other hand, the carrying out of the doctrine « 
‘self determination’’ to the extent of refusing to adn 


of science or of refusing to admit the existence of a! 
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of government to citize 


or individual to the community, 
thing to contemplate. Yet there are element 


fe, some active, noisy, self-seeking, others e: 
sincere, who unite in propaganda whose 


ss than the destruction of all governme) 


the conservation of health. 


conservation has one underlying p eul 
but a few ot the other subjects concern 
? 


sa live issue. The conservation of health 


achieved in its broadest sense bv statutt yr DY 


of money alone, important as both these conside) 


y sane national health conservation program. Th 


health depends in the last analv;is upon the 


| conscious voluntary response tO that desire 


na 


human units actine sometimes collective ly 
duals. 
Part I. HEALTH CONSERVATION OF THI 


is been aptly said that the o1 ly euide we 


; 


for or in predicting the accomplishme) 
experience of the past. Only by tracing back to 
present structure of health practice be properly ev: 


nroblems seen 1n perspective, or Tuture trends e\ 


redicted. 

s noteworthy that this whole subject is of remarkab! 
There is some temptation to go into the splendid 

of antiquity in certain lines of health promotion 


thlet 


DV the systems of the Roman baths or Grecian a 
and deduce from these isolated instances that thers 
ntelligent system of health preservation operating 


1 


lavs whieh was lost to the world for a long time 


, ; 


in the important sense in which security of 
of life tend to encourage higher standards ot 
there is little to justify the assumption of 
irly comprehended general program of healt! 
the classical period. This statement does 
lid not exist a deep interest in health or in 
rated systems of dietary, exercise, baths, ete., de 
lividual health, but community health measu 
tary and totally ineffective in periods of 
| superstition or irrational and nonsens 
t to determine lines of hygienie procedur: 


ve or even common sense. 
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Down to relatively recent days two prevailing 
for control of communal and personal health pol 
that gradually predominated and settled for centu 
ecubus over all attempts at advance was the theery 
all illnesses, pestilences and deformities were a dir 
tion of Divine wrath and hence that it was nothing s] 
to make any attempt towards their control. This 
of view reached its climax in the latter middle ages 
no where more graphically expressed than in the we 
dox physician of the city of Reggio, Italy, when th 
brothers and apparently men in advance of their 
a plague epidemic introduced the revolutionary 
forced isolation of the sick from the remainder of 
the further drastie provision that if any paris! 
authorities failed to report cases coming to thei: 
they would suffer the death penalty. All this ocew 
of our Lord 1374 and the comment of the orth 
that day is as follows, ‘“And I saw in this sam: 
orders were observed In Reggio for which Caus 
grieved and terrified than by the fear of the pest 
when God permits it, ean not be arrested.’’ 
The type of mind which sought for rational a 


as an explanation of pestilences and epidemics was 


lessly handicapped by the lack of any concept of 


microseopie life. Hence for centuries the scient 
rated and discussed theories of ‘‘miasmas,’’ ‘‘ atmos 
tion’’ and the like which make pathetie reading 
blind gropings for a natural explanation of the dest 
winds of epidemic disease which periodically devastat 
and medieval worlds. 

Apart from their inevitable limitations in the 
demiology and sanitation the ancient physicians, w! 
also priests of various shrines, evolved systems of p 
and courses of treatment at various famous health 


were based on sound commonsense principles and pr 


WHERE MopERN HEALTH EFFrorT AND PREVENTIVE M1 


Modern preventive medicine or hygiene may re 
date from the discoveries of Pasteur in the world of 
The beginning of modern conceptions and practic 
sanitation in general and in sewage disposal and wat 
housing improvement in particular antedated the 
} 


by over a generation and to them modern health pra 


a great and everlasting obligation. It is not illogica 
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f present-day health practice development 
The epoch-makl 


on or sanitary engineering. 
the pioneers in bacteriology naturally took some 


ise ¢ 


medicine and veneral sclel 


the leaders of 
intil the late 80's of the last century that the 


be sd lt 


dicine in either Europe or America can 


xecepted, with all the revolutionary implicat 
rein, the demonstration of the existence 


n health or 


disease ot Lrne bacteriolog 


of modern sanitary engineering were 
yy TT 


yplied with notably benefi 


ial results in 


ommunity sanitation, but the demonstratio 
-organie world was soon put to practical 
i sewage filtration by sanitary chemists 

placed under 


plague, typhus fever, was | 
st stages of modern sanitation. It might 
Hereules, the infant science of san tary eng 


monster in its cradle before it was old enoug! 
significanee of its efforts. 
to follow chro. olog cal 


hout attempting 
relative weight 


\ 
Sey 


emphasis as to then 


lay body of publie healt 
health movement 
n our achievements 


i practice 


the modern deserve 
played a definite part 
are exclusively 


Some of them econeerned wit 


others have come 


into play as a result 


1dvanee and their great health significanes 
overlooked even by lifelong students of sani 
THe Factor or More Wipespreap EpwucaTion 
remost among these is the growth of modern edueat 
some whether our mo 


information really 


der) 


1, 
i 
\ 


CoO 


ply questioned to-day | 
tion. One rs in’ a a 
ly contributed to a leading American magazine frankly 
und that we have made no real advance over Hellenic « 
Be that as it may, I firmly bel 
been utte! 


oft moder? 


sal literacy and diffusion of 


brilliant student of human affai 


in true education. 
publie health achievements would have ly 


e save by imparting a rudimentary understanding 
li school and by our books. p me 


' 


V science to the masses j 


Lacking an at least partially-informe 


magazines, 
m in these matters, progress in modern health endeavo 
en far below its present mark. The remnants of ai 
superstitions 


into the 


n acl 


ieval pseudo-science transmuted 
of modern times still remain one 


and ‘‘old wives’ tales’’ 
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of our greatest obstacles to the more universal ace 


plication of the life-saving principles of hygiene. 


of our modern school Systems and the disseminatior 

generally by books and periodicals were not part 

the subtle mischief of these inheritances of barb 
the passive res stance offered thereby 


would be almost insuperable. 


RELATION OF INsEctT WorLpD To Dts! 


; 


A prominent place among the factors of mode 
opment must be reserved for the far-reaching 
relationship of the inseet world to disease. The k 
relationship of the mosquito to malaria and yell 


the flea to bubonie plague, to cite outstanding exan 


been of great significance to all of us, and not o 
resulted d rectly in great saving of huma 
has meant much already and in the future ea 
vastly more in greater freedom of intereours: 
nations and in the opening up of vast areas of 
to agricultural or other uses. 
EXTENSION OF Foop Resour: 

A matter usually ignored in consideration 
health conservation is the matter of food supply 
considering the problem of personal nutrition o1 
of metabolism. The thought it is desired to bring « 
hygienic importance of having enough food of s 


ass 


produced and distributed at a cost which the 
Here is the true cause of much of the happy res 
life saving for which we are altogether too pron: 
exclusively to the laboratory and microscope, the 
and the physician’s pill. Among the many start] 
of the great war none has been more dramatie tha) 
of what a period of widespread inadequate nutritior 
morbidity and mortality tables of a nation or con 
looking back we see plainly that it was the recurring 
lowed always by fearful pestilences, which largely ac 
almost ineredible mortality rates of the middle ages. 
Modern health work is under tremendous debt of 
those diseoveries in soil chemistry, to both animal ar 
ing and to the invention of modern agricultural mac! 
together have resulted in the present standards of q 


eost in the matter of food production. 
Factor OF IMPROVED TRANSPORTATION 
sountiful production of food at reasonable cost is 
means the whole tale of the fundamental bearings of 
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health. Transport 
ees have played a 


‘ 


1! d supply Oo! 


a dietary adequate for 


bolism of the mass« la nevel 
Rapid transit, de! y ling processe 


ill contributed to th phase of advance 


IMPROVED STANDARDS Of 
factor which has en 
ilth standards has been whi: Is commo! 
the phrase *‘standat f ¢.’’ This 
ot lend itself well to 
ies as Well as matters of sa 
d facilities for recreation and exerei 
nd lighted houses, workshops and pu 
il. edueational and amusement purposes 
much to the conservation of our health. 


| 


phase of the ‘*improved standards of liy ng 
es, though it all too seldom receives, special reeog 
t has played in health promotion, and that 
selence of plumbing. Nothing more clea 
advance in health conservation of the past ce 
ntry han the great advance in the amount of wate 
that is used by the average person or family to-day 


sted with the correspond ne water consumpftior of 


IMPROVED Hours AND CONDITIONS oF [i 


ctor in the gains of our era in health promoti 
vation that ean not be ignored is the economie or mo 
mbined eeconomie and sociologie factor. A leading Am 
lie health authority’ concludes a recent critical study 
of our present striking decline in tubereulosis deat] 
tement that the improved earning capacity and short 
of the average American wage earner have co 
this deeline than all the institutional and medical eare and 
| edueational aspects of the anti-tuberculosis movement con 
Perhaps not all will be willing to go so far as this, but 
statement can be made by a qualified expert in the fiel 
ve medicine and be generally accepted in medical 
tary cireles as a substantially sound scientific judgment 


st pe ssible evidence of the degree to which modern Sal 


son, Haven: ‘‘The Factor of the Declining 


imerican Journal 
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f 


look to the field of economies and sociology fo 
their objectives. 

Both the amount of compensation of the worke 
of toil are of deep significance in determining the 
of the community. It is also true that specific safeg 
the hazards of industry are a prominent part of 
servation program. From industrial stress and st 
tremes of temperature in industry, from dust, sm 
from undue general or local fatigue come much p! 
ment, shortness of life, industrial inefficiency an: 


pairment. The rap d growth of the science of indust 


| 


been the answer of industry to the significance of t] 


HouRs OF AND CHARACTER OF LABOR FOR WOME 
Growing appreciation of the significance of 
plenisher and of the child as the hope of the rac 
to safeguards such as the world has never before 

the exploitation of the mothers or the childre 
industry. It is too early yet to determine the 
still only partially-realized national policies, but 
tribution towards greater national vitality will 


and important one is beyond question. 


THE CONTRIBUTION OF MEDICAL AND LABORATOR 

Having considered a few of the most import 
contributions to health advancement it is now appro 
the significance of those factors usually thought 
‘‘health work’’ or ‘‘ preventive medicine’’ are used 
meant to the direct bearings of research in pathology 
physiological chemistry, entomology and their new 
together with the contributions of clinical medicine 
ogy proper upon the cause of health conservatio) 
evaluated by the methods of vital statistics. This is 
monly meant when the term ‘‘public health’’ is us 
cesses of modern science against such immemorial e 
life as Asiatie cholera, hookworm, smallpox, dipht! 
fever and a long roll of less well-known diseases can 
almost exclusively to bacteriological laboratory disco 
mented by careful elinieal observation and as a res 
study and correet conelusions as to their significance 
tion of practical methods of prevention. In the 


maladies as yellow fever, typhoid fever, malaria, bu 


and typhus fever, the same bacteriological-medical 


been prominent, but the sciences of entomology or eng 
had to play an equally important rdéle before suce 


achieved. 
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‘ase ot another disease rroup ot a 


and efficiency, the so-called *‘ vei 


the diseovel eS OT 


Lt the laboratory 


ms must be depended upol! for 


i? 
r 


ENOMENON OF HEALTH DeEp 
(ORGANIZATIONS 


nv step with these dadiscovel 


es has 


vears a remarkable number of agencies « 
sively for the preservation of human 
agencies of government operating unde) 
en very widely differ prominence all th 


department whose whole aim, object and 


nts the reaction of modern organized 
health conservation, down to very mino1 


nmental departments whose primary purpose is 
Ith, but whose everyday functioning uncovers speci 
lems for the handling of which it has been foun 
sable to create special health machinery. 

~ d > 


le by side with these health departments have also g1 


nto existence a vast host of non-governmental avenele 


ve is the promotion of health. 


These range all the way from 


endowed organizations, as the International Health Board 


instanee, with a budget and 
oureces far in advance of practically all 


vast 


the Rockefeller Foundation, for 


rovernmental healt! 
partments down to the smallest village’s band 


of publie spu Ted 
men who have united to ensure the services of 


a home visiting 
In the promotion of health the influene 


ganizations in the aggregate has been tremendous 


irse for the community. 


PSP ¢ 


STATISTICAL RECORD 
Now let us see very briefly what the record of fact shows in the 
ns Of health conservation up to the present. After all, tl 
test for health conservation to meet is not so much wh 
ts provinee in the future, but what it can show 
past performance. Happily 


tary science in this respect we are on much firme! 


for students ar 


special pleaders for many other forms of conse) 


; 


ati 
n elaborate statistical analysis as a basis for this st 


nteresting though it might be, would unreasonably 


paper, hence I will merely cite a few salient feat 


eer 


ry? 
more 
} 


res Oo 


s’ experience, with the general qualificatior 
epted as typical of all localities where the 
zation prevails. 


that 


nee 
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In Massachusetts the average yearly death rate fron 
from 1885-88, inclusive, was 19.5 per 1,000 populatio: 
the rate was 13.9 per 1,000. This means over 20,000 more 


prolonged in comparison with the rate of about thirty 


The infant mortality rate of Massachusetts in 1585 was 
1921 it was 76. It means that whereas in 1885 a new-b 
had only a little better than five chances in six of living 
brate a first birthday, now less than one child in ten dies 
first year—a most creditable gain but still a fatality ha: 
higher than we know to be necessary. 

The death rate for pulmonary tuberculosis in 1885 
100,000 ; in 1920 it was 96 per 100,000. It means that 
culosis death rate had remained to-day what it was in 1885 
of approximately 3,300 dying this year from consumptio 
ber would have been over 12,000. 

In 1885 the typhoid death rate of the commonwealth 
100,000; in 1920 it was 2.5. This means that, whereas 
100 people died from typhoid in 1920, had the same rat 
as in 1885, 1,560 would have died. 

In 1885 the death rate for diphtheria in Massachusett 
per 100,000 of population, in 1920, 15 per 100,000 popu 

In 1885 the death rate of searlet fever per 100,000 p 
was 30.2. In 1920 it was 5.5 per 100,000 population. 

Or it is perhaps more graphic and comprehensible to 1 
matter to terms of average expectancy of life at birth. 

In 1885 the average expectancy of life for a new 
(male) in Massachusetts was 42 years approximately 
43.5. Both sexes average 42.75 years. In 1920 the ay 
pectancy was 53.98 (male), 56.33 (female) ; both sexes, 55.1 

Upon reflection we ean see that up to a period rough! 
dent with the end of the first decade of the present centu: 
influences operating most prominently in connection wit! 
conservation have certain features or characteristics wh 
them off to a certain extent from the health conservatio: 
lems of the present and near future. In general it may be s: 
hitherto the greatest emphasis has been placed and the gr 
vanees made in the field of infectious disease preventio: 
trol. It is also quite obvious that except in the case 
fectious diseases such gains as have been made in prom 
health of the individual or the mass have often been du 
accidental or unexpected results of some improvement in 
transportation, recreation or sociologic endeavor rather | 
conscious deliberate attempt thereby to improve the heal! 
individual or community. It may also be said with a hig 
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; 


ey that the health advances of the recent past have gen 


resented those things that could be done for the averags 
for himself 


ather than those things which he had to do for 
turn to consider the future problems of health conserva 


As v 
will note that all three of these factors will cease to be as 


=e 
roportionately effective as heretofore and must be replaced by 
roeedures along radically different lines if the full potential ben 
+e of a sound national health program are ever to be realized. 
11. HEALTH CONSERVATION OF THE PRESENT AND FUTURI 


| have traced roughly some of the sources from whence ou 


esent health-conserving agencies have sprung and have drawn 
ttention to the erude proof of their accomplishments as registered 


wreased average longevity and decreased fatality from specifi 
hid processes. 

Broadly speaking, no such results have ever been remotely 
ypproximated before in the world’s history— Egypt, Hellas, Rom 
India or China knew nothing like it in the days of their greatest 
lory. This record of achievement is one thing which sets our era 
a pinnacle apart from the remainder of recorded human exist 


ence. To be sure, deep concern over the human misery arising from 
bodily affliction has long been a great moral force in the world 
it it is only in our own times that humanity’s struggling aspira 

have been translated into 


ons for the alleviation of suffering 


scientific achievement. 
An outstanding feature of present-day health aims is the degree 


to which they recognize how far the lengthening of average ex 
pectaney of life up to the present time falls short of the full pos 


sibilities to be attained as an outcome of a comprehensive well 
Past accomplishments in health 


rounded national health program. 
mprovement have consisted largely in triumphs over environment 
ind in control of infections. It is in hookworm and malaria eradi 
cation, in diphtheria control, in the tuberculosis decrease that wi 
‘ead most clearly our claims to distinction. In building up the 
well-poised body and in cultivating the serene mind we ean point to 
In these respects some authorities do 


no such clear-eut victories. 
ot consider that we can even equal the actual accomplishments 


? 
ii 


personal hygiene that were achieved by the citizens of ancient 
Greece. 

[t should never be forgotten, however, in making such compari 
sons that the free citizenry of ancient Greece never represented 
more than ten per cent. of the total population. No records have 
come down to us relative to the hygienie conditions or mortality 

per cent. 


rates of the slaves and serfs who represented ninety 
When proper allowance is maid 


if the populations of antiquity. 
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for the status of the slave in classical times, I am reasé 
that our average achievement in personal hygiene 
passes the average standards of antiquity. 

But to revert, it is an ineseapable fact that most 

prolongation hitherto have been in channels whe 

ion of faulty environmental conditions or ai 
the chain of infection was indicated. It is a pec 
two types of health activity that they can be car 
degree by the mere passive acquiescence of the bulk 
nity. It is obvious that even where efforts and 
directions reach the maximum there will still ren 


large segments of the health conservation field. 


THe EXPANDING CONCEPT OF HEALTH 


These newer and as yet untouched or only light 
phases of health development call increasingly for act 
tion by the individual eitizen, and this question of 
between the offerings of science and their acceptance 
age American citizen in the field of health promotio: 
of the most faseinating problems of our present da 
human government and social relations. 

There has sprung up in the past twenty years 
panded coneept of what health actually means. N¢ 
ginning to realize that but a small proportion of ost 
people can measure up to even very modest standa1 
personal physique; that scarcely any of us out of a 
sue a reasonably sensible routine of personal hygien 

To-day we are no longer satisfied with a mere negat 
of health. Health must mean something more than n 
of acute disease. It implies a standard of personal 
physique that insures a positive enjoyment of existe: 
properly balanced, well-exercised, smoothly functior 
mechanism reacting agreeably upon the mental 
processes of the individual. 

One of the outstanding difficult problems of preve 
cine is that of bringing home the extent to which avoid 
inadequate or improper physical training in childl 
ventable accidents all considered together, slow dow: 
productiveness; absorb time, money and energy that 
wise be devoted to the greater expansion of a nat 
life : result in inereased delinquency and erime: and 
to the sum total of preventable human misery. I w 
exact statistics on this point. The publications of 


Safety Council present a mass of startling informat 
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preventable accident 


ous social welfare or’ 
probation and eharit 


and extensive 
1h al behavior 
health on the 


ount of data on the magni 
trom occasional lIness, a 
tirely avoided through sound 
ommunity, industrial, school and personal hyg 
ech as such data on this subject as 
s fragmentary and not cheeked by any nat 
be more illuminating to quote the most 
on this point.* This quotation 


ibility of the British 


e to correct effectively tl 


Lit 


IS made 


system of 
condition disclosed 

s as to sickness prevalence are sufficiently start! 
es without here going into any 


consideration I 


ot the 


» the national problem they so cate The 
‘at least 14,476,000 
every year through 
England and Wales there 
among the population only 
equivalent of the work of 278,000 persons (working constant 

ighout the year . . It is not only the 
t of 2 


clearly ind 
health insurance 
ks’ work are lost 


That 


tables show that 


On ahi average 


is TO Say, In 


SICKTeCSS 


S lost TO The 
every year, insured 


working equ 
78,000 persons that the nation loses every yea 


h iT 


abor and expense involved in their care during the 14,476,000 
ks of their ineapacitation. 
g¢ the fourteen 


tt 
otal 


To this loss of time and 


insured persons, we 
national loss, add a comparable 


Capacity 
million 


must 


and undeter 
ig! presumably not so large proportionate loss. 


oO ovnota 
minable 


1? respeet 


emaining twenty-three millions of persons, including 
So much for the facts of sickness prevalence 
next finding of the British health insurance sche: 
vhich opens up a wide range of diseussion as to the reason 
this enormous aggregate amount of 
ported that when the eauses of 


amount of 


reeorded Ss ek eSS 
sickness which 


. 14 
resi ! 


national non-productiveness 


neces from labor due TO serious diseases suel 


sease or tuberculosis, for example, are relativel 
s generally known as the minor maladies, suc 


pairment of digestion or of kidney Ss. nen 


Newman: For year 1921, p. 27, Annual Report 
stry of Health. 
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sick headache, decayed teeth, tonsilitis, bronchitis a 
colds, ‘‘rheumatism,’’ ete., that are the principal caus 
these persons seek medical advice and absent themselves 
In the aggregate these ‘‘minor ailments’’ produce a 
able amount of suffering, sickness, idleness and loss of 
exceptionally large proportion of just such ailments 
avoidable by attention to personal hygiene. Hence w: 
preventive medicine of the future must seriously ¢ 
with this problem as well as with its present recog: 
sanitation and communicable disease control. The qu 
this problem is best solved, whether by an enormous 
governmental activity into the realm of the privat: 
sonal concern or by a great and revolutionary chang 
ception of clinical medicine, is totally a different pro 


within the seope of this paper. 
THe NEWER TERMINOLOGY OF HEALTH 


This swing of the pendulum away from conside: 
groups of the population and towards emphasis up 
problems of the individual is now very noticeable 
health work and is the best evidence now available of 
in which we may confidently prophesy that the fut 
ments in health work will lead us. The very nomenc! 
into common use to designate the major divisions of hi 
with the word ‘‘hygiene’’ oceurring practically unif 
part of the name, as school hygiene, infant hygiene, det 
mental hygiene, for example, coutrast sharply with tl 
sions with which we have long been familiar—sanitary 
epidemiology, vital statisties—words indicating mass « 
ceptions as sharply as the newer terms indicate ‘the 1 

ENUMERATION OF PROMINENT HEALTH FIELDS OF 

[It will perhaps suffice, in view of the necessary 
the present occasion, to indicate some of the hyg 
which I can already see coming into prominence 
servation and which must inevitably come into muc! 
nence in the future. 

EUGENICS 

First of all comes the field of eugenies. Euge: 
something of a football word, kicked about and mist 
sorts of special groups. That positive eugenic prince 
become a significant feature of either national or pe! 


practice has long seemed to me the height of the im; 


spite the solemn pronouncements of a small group 
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preach the physical salvation of this world by the 
human nature has never shown any _ tendency) 
| by eugenic considerations in approaching — the 
f mate selection, and I see no reason to econelude that 
On the other hand, negative eugenic principles desery 
better understood and it is reasonable to suppose 


rtant phase of future health development will be the education 


dividuals to a point where the dangers of perpetuating 


plying racial defects by unwise mating will be so generally ree 


ed that such traits as feeble-mindedness, for instance, will be 


lually bred out of the racial stock. 


MATERNAL HYGIEN! 


Regardless of whether eugenie principles, positive or 
become a prominent factor in health conservation, it 
us that everything pertaining to the health of the mother must 
eive attention if real health advance for the nation is to be 
hieved. The health of the mother is so closely Interwoven witli 
the health of the infant that almost instinctively we associate 
And as Sir George Newmat 


thy 


ms maternal and infant hygiene. 
thils put it: ‘‘Here is the source of the nation. From a physical 


Ol s A 


point of view, what the mothers and ehildren are the nat 


CHILD AND ScHooL HyYGIEN! 


Passing beyond the period of infancy we find our hygie 


menclature chiefly focused on the general term, child hygiene 
better to emphasize the methods by which child hygiene is to be 
fostered, such specialized terms as dental hygiene, school hygien 
physieal hygiene or education, hygiene of nutrition and others not 
vet so familiar. 

Passing on to adolescence and adult life still other terms 


ire coming into wider use and into more intelligent com 


prehension by us as a nation. I refer to the terms mental 
hygiene, industrial hygiene, personal hygiene and all they 
mply. This list is not by any means exhaustive, but by 
this very terminology of the newer health program we appre 
hend clearly that back of them all must lie, first, education of the 
ndividual in hygienic principles and, second, an intelligent vol 
tary response on the part of the individual! to this edueation if 


it’ 


our health conservation program for the future is ever to be ma 
effective. In faet, we may reasonably say that the health program 
of the future will be effective directly in proportion to the applica 
tion of four fundamental factors each of which can only be sue 
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t 


cessful by the active participation of the 


are, first, personal assimilation of the s Mipier 

and community hygiene; second, personal volit 

this knowledge int 

trol by the average individual with a correspond 

ity to regulate by the rule of reason and moderat 
s of man whether they relate to sex, 

work or sloth. or sueh mental instinets as 

fourth, an increasing instinct to regulate 

dictates of altruistic promptings toward our 


may sound sentimental but in reality is coldly se 
(CONCLUSION 


The goal is now clear. It is t 
human existence upon the plane of the maxim 
logie efficiency of the human body. Strictly 
present time it has been only the very exceptional 
lived a normal human life’ to its conelusion, for ne: 
prematurely. But now we know enough to change 
now that there is no such thing as an ‘‘inexorable law 
we know that *‘ public health is purchasable and with 
limitations each community ean fix its own death rat 
that the classic statement of Babbage, ‘‘There ar 


1\4 


subject to fluetuation than the average duration of 
tude of individuals,’’ is absolutely erroneous and 
checked by the experience of our civilization for the h 
that have elapsed since he laid down this once w 
lieved rule 

Obviously there is sufficient scientific knowledge 
telligently and universally applied, to prolong the spa 
human life by many years, and to make all these ve: 


abounding with the joy of living that accompa) 


physical condition than is the case with the average 
A committee of the American Publie Health Associat 


cently reported that whereas average American 

is now probably in the neighborhood of fifty years 
surmountable obstacle in sight of increasing that a 
ancy by at least twenty vears in the next two gene) 


this is a goal worthy of our best endeavors. 
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CONSERVATION OF AMERICA’S ECONOMIC 
INDEPENDENCE 


By Dr. FREDERICK L. HOFFMAN 


OF ADVANCED DEPARTMENT, 


remarks 
n the manitpsto 
that America si 
the furtherance ot 
It oeceurred to me at that tim 
ational proposal could poss bly 
supposed to represent Americ: 
favorable to our joining 
ny one duty, clear and emphatic, 
economic independence, as much as we 
to conserve our political independe) * 
both into an international compact means 
eless privileges, for which we are unde deathless ob 
a bountiful nature and the founders of the republic 
a much more serious sense we are in danger of saerif 
nous economie advantages, by apathy, ignorance and g 
ational resourees have been and are being squandered 
ss rate, regardless of overwhelming evidence that wi 
m having reached the limit of safety. Of 


domain but a fragment is left to us. as a result 


iS policy of creed. (dur eoal mining methods. , 


ts, are crude in the extreme and priceless coal resources 
r being destroyed in the haste of making immediate va 
calculable cost of future generations. In metal min 
ng a poliey which is often destructive to the real 
Ml, while in gold dredging we are destroying thou 
acres, to be left a barren. roek-covered waste. 
Nothing much of value has come of the conservation 
roportion to the enormous opportunities disclosed by 
tigations of a deeade or two ago. Our pulp supply 
of exhaustion, and practically nothing of 
the direetion of reforestation. With the 
ain European countries before us, our pr 


] 4 > 
MO C\ still eontinues one ot exploitation 


strial waste has heen the subject ot CO) 
is, Summarized in an extraordinary report 
of the Federated American Engineeri 
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This report emphasizes the waste in printing 
manufacturing, in the manufacture of clothing, 
in the textile trade and the building industry 
the fringe of an immense question, but presents 
array of evidence, suggestive of the direction w] 
if we are to preserve our economic superiority 
creasing international competition. 

Among the evidences of a recognition of our dut 
mention may be made of the admirable policy 
Writing Paper Company to bring about standar 
ucts and processes in the manufacture of pap 
industrial field is there greater waste than in pap 
ing and publishing, but happily few industries | 
recognized the urgent need of compromise upon st 
standard qualities than these. It goes without say 
less waste is reprehensible impairment of ou 
There is waste in water power, waste in wind 
waste of soil, and waste of water resources, whic! 
would enhance the wealth and economie efficie 
enormously. Bitter necessity will some day fi 
more intelligent policy, but no necessity can 
sourees and God-given opportunities that have 


that are gone forever. 


The waste of water-power is being recognized 


ress is being made towards the establishment ot! 
stations and distributing centers intended to serv 
rapidly growing population areas. The super 

which has been advaneed to a point of practical 
during the present year, is but one of many encou! 


of progress. 


There is enormous preventable waste in our fish 


the ruthless destruction of wild game, much of w! 
vanished or is vanishing, never to be replaced. The | 
pigeon died this year or last, a memorial to ruthless 
of countless millions of birds, which might have serv: 
pose, if made a subject of rational economic and 
conservation. The few buffaloes that remain ar 
example of our apathy towards a policy of destruct 
finds its explanation only in ignorance and greed 
In agriculture we are far from being as far ad 
should be and the fertility of our soil is wasted b) 
prevention of soil erosion, all of which involves th: 
priceless substances beyond the range of recovery. 


soil that is washed down the Mississippi River each 
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ed, provide for countless millions for generations to cor 
are wasting our transportation possibilities by the p 
< attention which we give to our vast inland rive 


¢- 


to the changes of political fortune, or the expediency 
tieal parties. 


COUrSseSs 


policy 
What we need, perhaps, as much as anything, 
liecy for the Mississippi River and adjacent waterways whicl 
us the cheapest mode of inland transportation at 


our 
We need also to provide rationally for terminal tf 


und. eil 
_so that we may reap the best possible results from 


nvest 
s which involve enormous sums of money. 


We are wasting foreign trade opportunities by the preca 
ntion which we give to our great natural harbors, subject 


OuUsS 

lnetuating legislation, now liberal or parsimonious as the viewpoint 
the party in power may decide. There are few more pressing 

‘blems than the development of a national port author 


t\ pohies 


strict conformity to our constitutional conception of the divid 


line between government and private enterprise. 
If we have been drifting with regard to rivers and harbors 
have been even more adrift with regard to a broad policy 


affec 
¢ the development of our national merchant marin 


The 


xperience during the war has left little of value in rehabil 
\merican shipping, and the outlook is not encouragi 
esent and proposed subsidy legislation will meet tf] 
ghly complex situation. 


Ti 


In one direction, at least, we have made most comme 


ogress and that is in the conserving of our internal ba 
through the establishment 


of an efficient federal 
We have not 


rese 
experienced 


sinee its 
panies of 1898. or of 


organization the « 

67. or of °57. or of “47. as the case may . 
it a deliberate poliey on the part of the government safeguards 
e credit situation of the country, with reasonable effectiveness 
times of emergency. 


ry? 
+ 
al 


The danger that confronts us at the pres 
time is the dissipation of our banking power through fore 


ans, Insisted upon, in season and out, for the purpose o 
reign credit. 


t restorins 
‘ 


Save in so far as we can lezitimately extend 


heral 
credit to Germany and Austria, until those afflicted countries ar 


n a fair way to recover the millions of dollars loaned in non 
productive governmental undertaking, must impair our economic 
ndependence, while not advancing the economic restoration of the 
uuntries immediately concerned. All such proposals aim at making 


America pay for the war and suffer economi consequences that she 
should justly be relieved from. 


There are two sources of economic waste. less definite of pre 


ascertainment, but nevertheless of the very first 


mportance., 
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an immense and largely prevent 
needless strikes and labor controversies 
rational policy on the part of the gove 
corporat ONS would reduce to a 


‘ikes and labor eontroversiles but symbolize 


needless and unjustifiable as 


al relations. The railway strikes and the n 


the present year involved inconceivable amounts 
ductive labor, aside from a vast amount of wast: 
terials. The work that isn’t done ean never bi 


each day brings its own demands and each day s 
the best and the most of. The prevention of lab 
be made a paramount policy on the part of th: 
should be as consistently aimed at, as a matte) 
on the part of large corporations, as the waste by) 
insurance has been prevented by improved methods 
direction. 

The labor waste involved in a needlessly larg 
has during recent years been materially reduced to 
able advantage to all concerned. The principk 
nized that too much has been sunk in making a ma 
employee to justify his sacrifice upon the precarious 
possibly prejudiced superior official. In time there w 


] 


nized a higher duty that the loyalty that is expected 
towards the employing concern likewise demands an 
sense of loyalty on the part of the concern toward t] 
The vast unemployment problem of recent times, affect 
all industrial countries, suggests the adoption 
which I have elsewhere defined as the establishment of 
trial depression reserve’’ which will safeguard th 
workers during periods of involuntary idleness, due 
conditions beyond the eontrol of both employers and 
Finally, there is the enormous waste attributablk 
Safety and sanitation in industry during the last few 
fortunately made great progress. One corporatio 
United States Steel—has spent more than $70,000,000 
last deeade in improving the conditions and foste1 
of its workers in countless ways. Our death rate 
time is the lowest in our history, and it has reached 
even a decade ago would have been considered absolut 
able. It is now less than half of what it was tl 
Tuberculosis has been reduced more than one half 
fever, onee the scourge of young people, is now practi 


of the past. In the southern states, malaria is rapi 





ONSERVATION OF NATURAL RESOURCES 


rom every source come reports that 
opposed to he 


’ heine 
nservation S belng Pp} 
always have and alwavs will threat 


mankind. While much has been done more ren 


Most of the health conservation has affected the 
; 


eradually we are beginning to understand th: 
eh life may be prolonged considerably beyon 


escore and ten. Old age is unquestionably bein; 


reasing extent, while vigorous manhood now 
earlier vears, in which in the past failure 


eth was a matter of common occurrence. 


no reasonable limitations which man may 


to overcome by intelligently adapting himsel 
involves t 


\s thus econeelived. our economic freedom 


a eonseecrated sense of intelligent living and of 


ise of all the means that a bountiful nature has pre 
Conversely, it implies the sinfulness of a poliey of greed 
and ruthlessnees, which sacrifices the present to the 

lisadvantages of generations to come. If our fathers | 


d as we are managing, this country to-day would be 


European level instead of being the most prosperous 


appiest on the face of the globe. We shall fail or succeed 


ortion as we realize our solemn obligation that the conse 


our economic independence is of equal Importance 


maintenance of our political independence through a const 


and republican form of government. 
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ON THE HISTORY OF PHYSIOLOGY anp 
SOME OF ITS LESSONS' 


By Professor YANDELL HENDERSON 


LABORATORY OF APPLIED PHYSIOLOGY, YALE UNI\ 


T° deal adequately with the history of a science, suc! 
. ology, one should be both a scientist and a hist 
at present the two functions are almost never found 
History, as ordinarily taught and practiced, is certa 
scientific of all branehes of knowledge. As a great 
Wilhelm Ostwald, in his leetures before the Rice Instit 
‘‘Organization of Knowledge’’ has truly said, ‘‘th 
knowledge organized as a science is the attainment 
to control the future, or at least foretell its course.’ 
Propheey as practiced in science is not mere fortur 
satisfy an idle curiosity, but guidance and direction 
and work. Astronomy foretells for the sailor the hours ot 
the positions of the stars and for us all the oecurren 
events as eclipses and the passage of meteors. Some 
even foretell the weather—and years ahead. 

The prophecies of chemistry take the form of such 
propositions as this: If you mix certain substances in 
portions under certain conditions, you will get such ar 
such a product—be it rubber or leather or steel or dy: 
likewise foretells that if we induce certain steam pressu 
gines of a certain design, we shall obtain such an amount 
Economies foretells that a rise of prices will result 
paper money is printed. It is this power of conditiona 
which is used to run trolley cars, and to light our homes 
and in general to make material-eivilization possible 

The history of science according to this view should 
not merely a chronicle of discovery, but an analysis 
tions of ideas and of methods to progress and the ap; 
the conceptions thus gained to guide us in present 
werk ; for the fundamental idea of science—the idea 


torians have not yet grasped, nor yet recognize as a cut) 


iThe third of a series of lectures on the History of Medi 
ber of lecturers, under the auspices of the Gamma Alpha 8 


University. 
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rope before their eyes—is that in this world of nature 
certain sequences of events continually reeur, but 
strictly and exactly alike, and that the business of 
knowledge is to define the principle of repetition, to 
xtent and the reasons for the variations, and to suevest 
nd may mould the world to culture and civilization out 
vinal sin’’ of nature. 

face the topie of this evening with this idea in mind 
nsideration which presents itself is that in what w 
ll a distinet science, such as phy siology, physies, or chem 

e are speaking in reality of a strictly modern and ephemeral 
Each has its roots and ancestors in the past, but so to 


ik each makes itself out of the materials inherited from the 

st and ennobles its own ancestors. Moreover, each will probably 
the future be divided up, its name transferred, or even forgot 
along with astrology, alehemy and heraldry, and its various 

mponents recombined in other subjects whose names have not 
t been even invented. 

Such a subject as the physiology of A. D. 1922 certainly did not 


cist in 1822, any more than you and I existed then; and probably 


2022, our physiology will be with you and me and ‘‘vesterday’s 


7,000 years.’ 

Before we go back to the past ages to trace the beginnings of 
ysiology, we must define what particular conceptions and ob 
‘ts in the broad current of science we understand in A.D. 1922 
ler the word physiology. We understand two things, either or 
th of which enter into every problem in any of the various fields 
f physiology. May I illustrate by quoting from the recent Sill 
an lectures here by Professor Krogh? He was speaking of the 
hysiology of capillaries and he said: 

\s is generally the case in physiological research, we have a double pu 
se in studying the reactions of capillaries to physical and chemical stimu 
term 


re want to find out the mechanism (in the broadest sense of that rf 
y single reaction studied, and we want to find out also the meaning, the 
t played by the reactions in the delicate regulations by which the organism 


| the organs are adapted to the ever-changing environmental conditions 


The ‘‘mechanism’’ and the *‘meaning’’ of living creatures and 
their organs, these are the questions of physiology. It is because 
the mechanisms of living things are, as we now know, fundament 
lly the same as those of physics and chemistry, that we physiolo 
gists partake of the same heritage as physicists and chemists. We 
‘laim as part of the heritage of physiology Archimedes, with his 
deas of levers and of specific gravity; Torricelli and his concep 


tions of the pressure of a column of liquid; Lavoisier and Liebig 
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those great names which are assoc 


ideas as to the conservation ¢ 


ot 


our 


ibility matte The very core 
term metabolism, and the chemists term 
with no change of weight. and the physicists 


of 


oisier was the greatest phy siologist who eve 


laws thermodynamies. From a_ mecha 


Lia 
chemists would certainly 
he diy 


Was a 


claim him as their ow) 
ided into a physiologiea na 


i 


work can not 


No, 


science 


part. it chemistry and practically) 


well. is one, and I will venture the 


hundred vears from now in a lecture here on the 
of and say truly, that 


ov, the lecturer may say, 


Ha 


ye 


the 19th century there lived and worked in New 


vist as great as Lavoisier, a man who taught t] 


S 


equilibrium in such chemical systems as the humo 


living organisms, upon which the ultimate explanat 


rest 


Willard Gibbs, a mathematieal physicist 
In an infinitely distant 


ot 


Perhaps, some day 


branch mathen 


but when a problem of mechanism is solved, we st 


WW thus be converted into a 


us, aS Professor Krogh said in the passage whicl 


problem of the meaning, that is, as we say in physi 


tion of these mechanisms. Here we part company 
and chemists, for they utterly reject, or at least 
but in dealing wit! 


nowadays. They can afford to; 


must guide and check our work by teleological 
As Aristotle put 


‘In dealing with respiration, we must show 


we 


or we may go far astray. 2 


that 
part of the process 1s necessitated by this and that 


it’’—that is, its mechanism; and we must also ‘‘sho 


place for such or such a final object.’’ 


On the other hand the standpoint of modern 


regarding teleology is summed up in an anathe 


| +} 
io I 


Francis Bacon about 400 years ago: Sa 


the evelids are for a quickset and fenee about 


the firmness of the skins and hides of livine crea 


them from the extremities of heat or cold; or that 

for columns or beams whereupon the frames of 

that the 
the clouds 


of the earth 


creatures built: or leave 
of the 


that 


ing are 


fruit; 
the 


*'sS ©] 


tection or that are fol 


earth: or solidness 


of 


mansion 


collected in Metaphy Sie: 


living 


and the like 


but in Physie they 


creatures, 
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mistry and for physies, and doubtless also for 


Dio 
mnd biophysics such conceptions are to-day 


‘“impert 
the formulation of such conceptions regarding th: 


is the very essence of physiology proper, for the wo 


rd 
S derived from the Greek words logos and ph USIS 


means the principles of nature; but physis, as Hippoe 
the word, means far more than nature: it is ‘‘the some 
something which v.Leide: 
when he said, ‘‘If you can only keep your patient al 


rh he will generally get well of himself 


king toward an end,”’ the 


And here let 
out that no mere mechanism, such as an automobile, ev: 
s by merely being left alone. In my experience 
park plug always requires a surgical operation 


let 


t us make a rapid survey of 


evel 
Ss 


the great contrib 
the problems of mechanism and of meaning and 
ure related. 


see 


mammalian cireulation and especially the heart 


has 


y been the object of more investigation than any other top 


Aristotle, whom Osler speaks of as the founder 


as well as comparative anatomy, zoology, botany 


siology, al 
other scienees, recognized the heart as the central organ eco) 

the cireulation, the seat of vitality, the place where tl 
| was finally elaborated and impregnated with animal heat 
totle 


i 


did not distinguish between arteries and 


Velns, but re 
enized that from the blood 


vessels throughout the body 
ment oozes like water in unbaked pottery.’’ 
\ clearer view of some points, but not so on others, was reach 
Praxagoras who taught in the celebrated University at Alexa 
a quarter of a century or so after Aristotle. He reeognized 
iy the arteries pulsate, but he taught that these vessels wer 
Y air tubes ; only the veins containing blood. Hence he applied 
vord artery, which we still use, but which literally means a) 
tube like the wind pipe, the trachea, and bronchi. 
i mistake, but perhaps the following incident may 
xagoras happened to make it: 


It was a 


sucgvest how 
some vears ago in connectio 
i lecture, I was demonstrating the anatomical relations of! 


irt and lungs of a big dead Newfoundland dog 
earers, a burly black bearded man, pointed 
what it was. I told him it was the great artery. 

‘it never contains blood, for | 


when one of 


to the aorta and 


have cut up many 
always found in it only air or a little bloody foam.”’ 
was curious to know 


( 
how he came to cut up many a! 

| found that he was assistant Rabbi of an orthodox syna 
d that he koshered cattle. that is. eut their throats. Ap 


Xx \ I me 
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parently the dying gasps of an exsanguinated ai 
with air, as the Rabbi, and perhaps Praxagoras 
the Bible tells us that koshering started in or near } 
to appreciate the abnormal conditions in experi 
has led many modern investigators to almost 
conclusions in some of our problems. 

The Alexandrians also deseribed the valves 


it was 400 years later, that is, in the second cent 


Galen, the great Roman physiologist and phys 


the arteries contain blood. He did it by an exp 
dead body, but on a living animal. He placed 
little distance apart upon an artery. ‘* Now,” said 
vessel, spiritus (or, as we would say, air) will co: 
roras is right; but blood if I am right in holdi: 
are really blood vessels.’” Then he cut a nick 

as every student doing a blood pressure experiny 
to insert a cannula—and of course there was 
blood. But there he stopped and it was 1400 years 
Harvey, an Englishman, physician to King James 
ered and proved by ingenious experiments that t] 
and that the blood runs in a eirele. 

It is extremely difficult for us to form a 
some of the medieval beliefs regarding the living bh 
matters in general, and I shall merely abbreviate 
which Sir Michael Foster gives of the Galenic 

The parts of the food absorbed from the alim: 
earried by the portal vein to the liver, and wer 
into blood, or rather the blood was there enriche 
or as it was termed ‘‘natural spirits.”’ This © 
by the vena cava to the right side of the heart, a 
tered from the right ventricle through innumerab 
in the septum into the left ventricle. As the hea 
beat, it drew air from the lungs into the left vent 
of blood and air by the help of the heat, which 
heart, which was placed there as the source ot 
whole body by God in the beginning of life, and 
there until death, was imbued with ‘‘vital spirits 
same time the innate heat of the heart itself was 
prevented from becoming excessive. 

From the right side of the heart there was s 
generally along the great veins and also to the | 
lowed by an ebb, of crude blood endued with nat 
blood serving the lower stages of nutrition. Fron 


heart there took place also along the arteries t 





THE HISTORY OF PHYSIOLOG) 


flow. followed by an ebb. of blood endued 
eapable of civing power to the several 

tal funetions. It was the blood which 

lungs through the pulmonary veins 


is vapors which, in the fermenting ae 


tal spirits, were extracted from the crude blood, 


discharged into the air in the lungs. The 1 
| which had been converted into natural spirits 
il sformed into vital spirits in the heart, finally 
y way of the arteriai blood and there generate 
ts, which, pure and unmixed with blood, were cari 
s to bring about muscular movements and other 
ly. 
\ll this sounds exeeedingly crude in its conception of 
lood vessels. but it is still eruder in that which 


\ In the lack of ans coneeption ot the energ 


I 


on, metabolism, the mechanism and meaning 
relation of the organism to the atmosphere 
have said, we have to wait until Lavoisier 
ysiology less than 150 vears ago. 
It was not until near the middle of the 16th century 
seemed to have grasped the true relation of the 
es; then Michael Servetus, in a great theological wo 
hysiological illustrations, included a passage in which 
inced that the blood, instead of filtering through the 
entricles, is, on the contrary, pumped from the 
the lungs and, thus aerated and made bright by the passag 
sent into the left heart; there apparently he thought it 
It seems odd, almost humorous, that this physiological disco 
should have been included in a work on theology, but humor 
place to thought when we recollect that Servetus was burnt 


for the religious views and doubtless also in part 
vsidlogieal views which his book contained: vet the beliefs 


Take 


th sorts stated in that book were essentially what all educa 

ple now hold; and the man who brought about his death 
the great founder of that movement in thought out 

‘h to a large extent Puritan New England and Yale Un 
took their origin. Evidently it is not always best eve 
positive people introducing an important new idea 

hasty in destroying those who differ with them. 

Vesalius, the founder of anatomy, who also lived in the sixteent 


y. thought it safer as regards the Galenic conception of 


to speak as follows: 
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septum of the ventricles, composed as | 
of the heart, abounds on both sides with 
pits, none, so far at least as can be perceived 
from the right into the left ventricle, so 
handiwork of the Almighty by means of which 


ght into the left ventricle through passages which escape 


As a reward of this caution, Vesalius escaped se 
eution and died in his bed. Anatomists have always be: 
less restless sort of people, with less desire for rev 
changes in the curriculum than have the physiologists 

We come now to William Harvey. There is litt 
deseribe Harvey's conception of the heart beat. for 
word for word contained in every textbook of physiol 


present time. In most points regarding the heart itsel! 


simpleminded, straightforward experimenter attained 
and perfection. His book, ‘‘The Motion of the Heart 
in Animals’’ is the most delightfully readable of scient 
and, as a good English translation of its original Latin is 
able in the cheap but serviceable Everyman’s Library 
dent in any branch of biological science should ow 


When Harvey is read first hand, it becomes clearer t] 


turer can explain that it was the lack of knowledge 


now call energetics and metabolism, physics and chen 
the real meaning of respiration which gave to his path 
difficulty and limited his discovery. It is his merit 
midst of the misconceptions of these matters which he 


and did not eorrect. he attained truth for his own sp: 


S 


the mechanism and meaning of the heart moveme 


When I first gave my mind to vivisections, as a means 


motions and uses of the heart, and sought to discover these fi 


tion, and not from the writings of others, I found the task 
so full of difficulties, that I was almost tempted to think 


that the motion of the heart was to be comprehended onl) 


could neither rightly perceive at first when the systole and 
took place, nor when and where dilatation and contract 


of the rapidity of the motion, which in many animals is 
twinkling of an eye, coming and going like a flash of light: 
systole presented itself to me now from this point, now from 


stole the same; and then everything was reversed, the motior 


seemed, variously and confusedly together. 


His most difficult task, as is often the ease in 


the first rank, was to refute the errors and miscone 


time, and to free his readers from false modes of thought 


mn te 


Almost all anatomists, physicians, and philosophers, uj 


have supposed with Galen, that the object of the pulse was 
the 


of respiration; that is, to cool the blood. But did 
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on serve the sume ends; 
nto their cavities, as commonl\ 
s vapors by the same pores of the flesh 
intermediate between the diastol 


the time 
llr, Or spirits, o1 


t all times either fuliginoy 
d of Galen’s experiment showing that the arteries « 


ving thus given his reasons for believing that the hea 
some function other than that of the chest and lui 


ng, he proceeds to give the following deseription, the « 


t of the heart beat: 
heart contracts, and when the 


f systole, the 


e moment the 
irteries 


the organ 1s in its state o 
in the state of diastole. therefore 


filled like sacks or 


in virtue of one 


and are The arteries, 
bladders, and nm 


i, because they are 
like bellows. It is and the same e¢: 
ll the arteries of the body 
as the pulmonary 


pulsate, namely, the contra 
; in the same way artery pulsates by 

ight ventricle. 
All the points which these quotations assert were demonstrated 
vy Harvey by numerous experiments and keen observations on liv 
ng animals, on frogs, snakes, pigeons, fish, dogs and so on an 
ilso by experiments and observations on the veins in the arms of 


man. 's 
Few figures in science stand out as originative and creative as 


op 


Harvey and yet he has been criticized from two almost directly 
really 


The points made are true but do not 
that the 


posite standpoints. 
the one hand 


decrease his merit. It has been shown on 


greater part of what Harvey wrote had been thought and suggested 
by others previously more or less clearly and that he got the germ 
and possibly even some of the form of his ideas when a student in 
for the Italian universities were at that time the living cen 
On the other hand, it has also 
G. Curtis, who was 


Italy, 
ters of thought in Europe. been 
own, particularly by the late Professor J. 


profoundly versed in the physiology of the Greeks and Romans, 


tne 


} 
Sui 


hat to a considerable extent Harvey himself was as much 
lark regarding the uses of the circulation as any of his contempo 
Here 


raries, and that he fell back upon Aristotle just as they did. 
he gropes and stumbles and fails; and as Curtis shows, the cir 
culation in Harvey’s mind apart from the physical movements of 
than modern. It had in it more of 


} 


the heart was more Greek 

Aristotle than of Carl Ludwig. 

There is no doubt that there is truth in both these comments 
He drew on the knowledge contained in the litera 


pon Harvey. 
of his time and was hindered or helped by what it lacked or 
It puts such matters in the 


i 


tained just as we are now. 
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light, however, to notice that the same sort of comm: 
nearly all the great discoverers; for instance, in the 
topher Columbus, it has been shown, I believe, bot] 
had discovered America before him and also that ¢ 
not realize that he was discovering America. Neit] 
nor Harvey nor any other great discoverer can possib! 
enormous consequences whieh will grow out of his w 
fact does not in the least decrease their greatness and 
of our debt to them. 

Even with all the resources of modern laborato 
lem of just how much blood the heart discharges 
not vet solved much beyond the point at which Har 

In Harvey’s day or shortly afterward, there lived 
great physiologists, Malpighi and Borelli: intimate f1 
but later disagreeing, Borelli vented his feelings on his 
scientific work in quite modern fashion. Malpigh 
great anatomist, and especially a histologist and as su 
has been deseribed in a preceding lecture of this series 
this supreme interest for us that he was the first to tu 
scope upon the finer blood vessels of the cireulation a 
the marvelous picture of the blood pulsating in 
corpuscles squeezing through capillaries, to be reasse1 
central column of the slow and steady stream of t! 
is most significant that this discovery depended upo. 
the then new physical instrument of precision, the mi 

Borelli was one of the first to aecept Harvey’s teacl 


explained more fully than Harvey had done the mecha 


pulse. He recognized the part which the elasticity of 


plays in converting the intermittent discharge of the 
steady flow and first expressed the idea of the periph 
of the cireulation. Here again we find the associatio) 
and physiology. As a student Borelli had studied the 
for a time had listened to the lectures of Galileo, th 
first recognized that the world revolves about the 
defined gravity and other physical conceptions. Bo 
ciated with and been influenced also by Torricell 
owe our modern conceptions of atmospheric pressur 
nature of a vacuum and the barometer. 

It was in such an atmosphere that Borelli worke 
matician, a physicist and a physiologist. His greatest 
on animal motion. He treated the bones as levers and t! 
as motors and worked out correctly many of the mecha 
ments of the body and limbs, as well as of the viscera 


what he said is as true to-day as it was when he wrote 
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ith blow to that idea of a ‘‘spiritus’’ 

| to be blown by the brain through the 
minute tubes, to the muscles, inflating 

their contraction. His crucial experiment 


t, ‘does away with all this nonsense about 


ch would 
innumerable bubl 


through the wat 


recognize the soundness of this experime) 
an air leak. 


time that Borelli died in Italy, anothe: 


tha ) 
rit 


s born to carry on his work. Born in England, 
sa younger son of an English country gentleman 
eustom of vounger sons, he turned to the church 
He studied at Cambridge and obtained a B.A., M.A 
iter, from Oxford, an honorary D.D. In college hi 
ssections and repeated the experiments, the se 
at day, by which Boyle had been led to 
ime. Later Hales lived the life of 
but he seems to have thought the glory 
nonstrated by revealing the wonders of nature, 
men of that time have as long or as valuable 
ntal investigations as has Hales. He died 


his monument is in Westminster Abbey; in fact, 


eminent man. He was extraordinarily modern minded, 


tieally all his work he used accurate quantitative method 


follow 


~ 


s employment of the word ‘‘equilibrium’’ in the 


of health would be ereditable in 1922. lle Savs 


{\ eonsists the 


healthy state of the animal principal 
lue equilibrium between the fluids and solids, 
discovery of the circulation of the blood been 
worth inquiring into to find the fore 

s are impelled; as a likely means to give 


onomy, 
d ngly, he performed the celebrated experiment 
rs his name and which he deseribes as follows: 


nber I caused a mare to be tied down alive on 


gh and about 14 years of age; had a fistula 
l; 


ean nor yet lusty; having laid open the left 
from her belly, I inserted into it a brass pip 


n inch in diameter: and to that, by means 
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‘ 


pipe which was fitly adapted 


diameter which was nine feet 


artery, the blood rose in the tube 
the left ventricle of the heart 
it would rise and fall at and after ea 
This was the first accurate measurement of arteria 
Thus far we have talked mainly of the cireulat 
this brief summary of the history of physiology, 
mere chronicles of false and misleading ideas and 
the origins of our science those ideas only whic] 
true or which have led to truth. Under this ruk 
to say of the chemical side of physiology down 
Roman, and medieval times. The alchemists were as 
forgers, for alchemy was a crime close to witcherat! 
for which one was burnt at the stake. Thus whe) 
figure, Theophrastus Bombast von Hohenheim, also ¢ 
Aurelius, and commonly known as Paracelsus, who 
the original of Goethe’s Faust, first introduced chemist 
ology, along with opium, hydrochloric acid and ot! 
and chemicals, he also brought the mystical idea 
reaction presides an archeus, a ‘‘spirit called from 
to control it. From these Archei our digestive and ot 
are descended, and perhaps the vitamines belong 
family. It is difficult to find an easily quotable pas 


an idea of what an Archeus was in the mind of an ale} 


a problem in biochemistry. But a great moder 


writer who was also a thoroughly medievally m 
late Cardinal Newman, has expressed essentially th: 
these wonderful words: 

He is speaking of his opinions of angels ana he 


I viewed them not only as the ministers employed 


; ‘ 


Jewish and Christian dispensations, as we find on the 
but as earrying on as Scripture also implies the eco 
world. I considered them as the real causes of motion, 
of those elementary principles of the physical universe, w 
in their developments to our senses suggest to us the 1 
effect, and of what are called the laws of nature. 

be the thoughts of a man who when examining a flower 

or a ray of light, which he treats as something so bene 

of existence, suddenly discovered that he was in the prese! 
ful Being, who was hidden behind the visible things he was 
though concealing his wise hand, was giving them thei 
perfection, as being God’s instrument for the purpose, | 
ornaments those objects were, which he was so eager to 
Every breath of air and light and heat, every beautiful 
were, the skirts of their garments, the waving of the robes 


faces see God. 





THE HISTORY OF PHYSIOLOGY 


further illustration, | am reminded of some words 
ne which I eame across in his Confessions not long avi 
show the medieval attitude toward scientific investigat 
s discussing the nature of time. Time, he said, may be 
ed as the duration needed to read a certain number of 
or to walk a certain distance. What will be its end, he asks 
usly the Judgment Day. What was its beginning? Obviously 
orning of the first day of creation. But what, he asks final 
is God doing before the creation? And he answers by 
at, according to the best authorities, God was then engag 
preparing Hell for those who Inquire too closely nto 


S. 


Following Paracelsus came von Helmont who was half modern 


a half medieval. He invented the word vas and to a cons derable 


extent the conception for which it stands: an enormous service 

he described correctly to a great extent the formation of carbon 
lioxide in the fermentation of grapes, from which idea, as you 
vill see, by slow gradations has come our idea of respiration. Of 
gastric digestion he said: ‘“‘If the ferment were only an acid, 
vinegar alone would be able to transmute a mass of bread and be 
sufficient for the transformation of all our food.’’ A ferment he 
leseribed as ‘‘a specific gift of vital nature.’’ He says also that 
the acid chyle passing from the stomach into the duodenum im 
mediately acquires a saline nature, and changes from an acid into 
i salt, “‘just as vinegar by the addition of nimium (lead oxide 
s changed into an aluminous sweetness.’’ In the intestine a fu 
ther change in the food materials is brought about, as he expressed 
t, ‘through a more excellent vigor of transmutation.’’ He still 
believed in the Archeus, a sensitive soul, as the controlling agent in 
ill bodily aets; but he was sufficiently modern to try to determine 
the location of the soul by experimental methods. Thus he made 
the seat of the Archeus not the brain, but the pylorus of the 
stomach ; and for this he gives three reasons: first, a great emotion 


s always felt in the stomach; second, a man’s head may be blown 


by a cannon ball and his heart continues to beat for a sho 
time; but third, his heart is instantly stopped by a blow the 
stomach. 

Following von Helmont in the next generation, Francois duBois 
or Sylvius discarded the Archeus and expelled spiritualism from 
niochemistry. Like a modern biochemist he held that if we had 
complete knowledge of the chemical reactions between acids and 
alkalis, life itself would be explained. But he also made just the 
sort of mistake that a modern biochemist knowing much chemistry 


l r 


and little biology makes: he saw gas bubbles rise in fermenting 
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dough and also in a vessel into which he had put ea: 
and hydrochloric acid, so he inferred that the chen 
two processes was identical. Sylvius assigned great 
digestion to saliva, and one of his pupils, DeGraat 
important work, was the first to insert a cannula 
Wirsung and to collect pancreatic juice. Both ~) 
Graaf held that the juice was acid. 

Space prevents my telling of the contributions 
Stahl, Boerhaave and the great Haller who wrot: 
physiology in eight large volumes in Latin. One of the 
experimental additions to our knoweldge of digestio 
this time was made by Réaumur. He fed a kite, a s 
with metal tubes with wire nettings over thei 
meat. When the kite, according to its habit, regureit 
from its stomach, Réaumur noted that the meat had 
out. The diet proved, however, too much for tl 
death ensued. Réaumur then earried on the same sort 


wast} 


ments on dogs, showing the solvent action of 
he was the first to obtain by placing pieces Of spongt 
metal tubes which he gave his animals to swallow 
obtained again from their stomachs. 

Réaumur’s line of experimentation was late: 
much industry and ingenuity by Spallanzani in It 
extent of the knowledge gained is shown by the report 
lanzani obtained from one of his colleagues, the profess 
istry, who analyzed for him a sample of gastric juice 
reported that ‘‘the fluid contains first pure water, sec 
naceous and gelatinous animal substance, thirdly salamn 
fourthly an earthy matter like that which exists in all a 
[t precipitates silver from nitrous acid and forms 
This phenomenon might induce us to suppose that 
exists in the gastrie juice; but the salt contained 
not common salt but salammoniac.”’ 

Now we approach the nodal point where the 
chemistry, physiology and physies unite to radiate 
broad field of modern science. At the very center 
find Lavoisier. But first a few words of the mer 
interpreted. 

For the chemist the problem was the nature of 
for the physicist, it was the origin of the heat and pow 
for the physiologist, it was the meaning of respiratio 


source and mode of the heat and power of the living b 


respiration was the very essence of life even the Greeks 


ized, but they had searcely any coneeption of the physica 
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e chemical differences between Various Gases. 


in our knowledge, for among the students 
rehension of the nature of gases and the 
almost a special gift. 
Robert Boyle who in 1660 took 
means of the air pump that 
and a mouse or sparrow dies 
showed that it is not the movements 
in life, but the passage of air through the 
the thorax of a dog, and making a numbe) 
lungs for the air to escape through, he blew 
of air into the trachea, and life was 
the same time Lower demonstrated that it is 
| in the lunes which causes the change of co 
of venous to the bright searlet of arterial 
sed the relation of respiration to combustior 
need of fresh air, ‘‘were it not for this. we sl 
as easily in the most filthy prison as among the most 


pastures’’; and again he says: ‘‘ where a fire burns r 


breathe easily.’’ Lower was an Oxford mai 


was Mayow, whose attention was caught by the part 
plays in giving to gunpowder its power. Follow 
through ingenious experiments, he came to the conclusion 
s air which surrounds us, and which sinee by 
s the sharpness of our eyes, seems to those who 
empty space, is impregnated with a certain w 
tro-saline nature, that is to say with a vital, fiery 
ghest degree fermentative spirit.’’ This of courss 
He recognized that burning and breathing were essent 
and that the part of air essential to life is absorbe+ 
as it passes through the lungs. He almost sense 
carbon dioxide also. But Mayow, Boyle, Lowe) 
“1 and left no successors. The great Oxford 
logy ceased for nearly 200 years, to be revived brilli: 
this same field of respiration in our own day. 
vears following the English school, George Ernest 
Weimar, Halle and Berlin, and making indeed va 
tions, yet did more harm than good by his celebrated 
giston. He defined phlogiston as the essence of fire, 
| fire as a material thing. When any substance 
such as a piece of carbon, or when a metal was oxidized 
ss was considered by Stahl to consist in the eseape of 


When an oxide was reduced, phlogiston was ne 


mparted to the metal. Thus physically phlogiston was a 
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sort of pseudo energy; chemically it was the ant 

This was altogether the most harmful error that |} 
in science. It utterly obscured the chemistry a 
respiration. 

About the middle of the 18th century, Joseph B 
of chemistry at Edinburgh, identified what he call 
and which as he found comes off when limestone is ¢ 
words, carbon dioxide. He also showed that this 
duced by fermentation, by burning charcoal, and 


off in the air expired from the lungs. He identified 


by the precipitate, or white cloud, which ‘‘ fixed 


when blown through lime water. 
About this time also Joseph Priestley first p: 
He had early found that air made irrespirable by b 


in it could be made again respirable by growing a ¢ 


it. In 1774 he made oxygen gas by heating oxic 


showed its properties ; but he was unable to fre 
the phlogiston theory. He ealled breathable air 
air’’ and air rendered irrespirable by burning 
ealled ‘‘ phlogisticated air.’’ So, too, venous blood 

be blood laden with phlogiston which it gave off 

it came in contact with dephlogisticated air. His wh 
of combustion and of respiration was thus a comp 
image of the truth. 

Meanwhile Scheele, a struggling apothecary but 
in Sweden, was doing independently the same typ: 
and expressed his conception of respiration in the s 
‘*the blood and lungs change fire air into acid air 

Now we come to Lavoisier, a master figure 
chemistry, physiology and physies. 

Lavoisier was a rich tax collector for the Fre 
and as such was connected with the Treasury. Gold is 
in respect to which weighing with fine balances is mos 
and the association of Lavoisier through tax coll 
art of weighing accurately was probably of critical 
guiding his genius. Through the inherent intuit 
his mind he assumed as no one else had done, and | 
matter can neither be produced nor destroyed as 
one form to another and that the one chemical p 
indestructible is its weight. He found that a rea 
inside a closed glass vessel involves no change of we 
said, ‘‘the usefullness and accuracy of chemistry 
upon the determination of the weights of the ingred 
uets both before and after the experiment.’’ 
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established the major principle of modern chem stry 
ssociate, LaPlace, he also constructed an ice calorimet 
ned the amount of ice which was melted when a given 
arbonaceous material was burned in it. Thus 
laid the cornerstone of thermo-dynamics. For phys 
vealed the association of respiration and animal heat 
a guinea pig into the ice calorimeter and found that 
2294 orams of ‘‘fixed air’’ (carbon dioxide) whil 
ounces of ice, and that these figures agreed fairly closely 
obtained when carbonaceous material was burned. At 
me he found that the animal consumed an amount of 
tly respirable air’’ or ‘‘air pur’’ (that is oxygen) such 
espiratory quotient (carbon dioxide exhaled divide 
onsumed) was 0.84. Thus he made a long step to 
of the conservation of energy as well as the natm 
heat; and the meaning of respiration was revealed. 
isier freed chemistry and physics from the phlogi 
he showed the real nature of oxygen, to which he gave 


and the part it plays in combustion. His crowning 


expel 
was a complete determination of respiratory metabolism upor 
vith and without food and during various amounts of work 
he found involved a fourfold increase in the consumption ot 
ven above that in the resting condition. His reflection on 


esting, for he said: 


of observations suggests 
ré port exists, ne ent 
ing correspond to the effort 


plays a musical instrument 


terms the work of a philosopher who thinks, the ma 


the musician who composes These faetors which 
rely moral have something of the physic il 
allows us to compare with th 


s hands. 


What he would have done had his life not been eut 
gathered from the following passage, the conclusion of his 


munication to the Academy 


present time we have learned 
number of diseases and as to the meanins 
irding a theory we propose to multiply) 
the phenomenon of digestion, and to analyze the 
sease. We will draw upon medieal records and the 
learned physicians who are our contemporaries 
we are thus completely armed that we will dar 


colossus of prejudice and of error 


the storm clouds of the French Revolution were gatheri 


now, as always, after war and revolution, the scientific 
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man who dares to think for himself is the ine, 
other type of man, the type of Marat, vulgar, age 
the self-appointed agent of the new thing whetlh: 
or in edueation. Lavoisier was sent to the eu 
always on great stages and on small, when the M 
in grasping power for the short time that such 
ated. their instinetive and first act will be to 
guide their steps by a love of honor and of 

Were physiology merely biochemistry and 
might stop. But there is yet another name whic! 
in the nineteenth century, stands out so preem 
merely biochemist nor biophysicist but as a p! 
cellence, that I must say in closing a few won 
Bernard. 

With methods as simple for the most part as 
the centuries preceding him, he revealed to us t) 
ous system, the glycogenie function of the | 
animal heat—the nature of carbon monoxide as} 
only a few of the greatest of his achievements 
to these particular discoveries that I wish to p: 
rather to a general idea which is in danger of 
nowadays in the enthusiasm for the solution 
mechanism, 

It is to Claude Bernard that we owe partic 
of regulation : the organism as a dynamie equ 
as a whole, the organism in control of its eny 
such lines of thought, originating with Aristotl 
through DesCartes, that physiology as physiolog 
on by physiologists after biochemistry and biop! 
lished themselves as sciences in their own right 
problems of mechanism in the narrower sense, fo 
remains the more general problem of living ¢ 
and the coordination of their organs. It will be 
chemists and biophysicists to show, as Aristotle sa 
that part of a process (chemical or physical 
this or that other stage of it.’’ It is for phy 


study what Hippocrates ealled ‘‘physis,’’ and 


said ‘‘to show that this and that process takes 
such a final object.’’ 

This is not vitalism. It is organicism. In biolog 
like a mechanic whose attention is fixed on wheel 
bolts. A physiologist must not be like such a mee! 
like an engineer who views the organism as a 


interplay of its parts, its integration, and in its ext 
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ism in its environment. This is a field 
haps expect for centuries still to come to atta 
and physical explanations. Three great examplk 
levelopment of such physiology occur to me 
of the Digestive Glands,’* Sherrington’s ** Integr: 
Nervous System,’’ and Haldane’s ** Respirat 
led on the best phy sies and chemistry available 
beyond the physies and chemistry of 
correlation and regulation. 
s conception of physiology was defined by Clau 
study of the body’s capacity to *‘ preserve consta 
s of life in the internal environment. It is a concept 


termed organicism. It prompts us to the most 


sis of which biochemistry and biophysies are capabk 


oblems of mechanism, but it looks on this analysis 
minary and sees as the essential topic of the physiolog 
reactions and processes by which (expanding Cla 
s statement) ‘“‘the organism preserves consta) 
sts, controls and regulates within narrow limits of 
conditions of life’’ as osmotie pressure, hydrogen 
ation, temperature, content of sugar, calcium and potass 
a thousand other elements already known, suspected 


be discovered .‘‘in the internal environment.’”’ 
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THE STRENGTH OF THE CHIMPAN? 
AND ORANG 


By JOHN E. BAUMAN 


ALLENTOWN, PA, 


: or writer had so often noticed that, while all a 
. the anthropoid apes judged them to be greatly) 
of the human being in strength, no exact tests of th 
were cited, so that it seemed to him that even a few defi: 
tests would be of interest and value. 

Accordingly he made an attempt to obtain such 
use of a dynamometer used for testing the back and 
of college students for anthropometric records. 

The difficulty in getting the apes to make a fair 
strength was found to be great. In the first place, the 
fear of the glisten of the metal of the apparatus w! 
them till they got used to the latter and found it harm! 
second place, after the anthropoids had thus got used 
paratus they quickly lost interest in it. 

There thus proved to be but a few hours’ inte) 
tests of any value could be obtained. By attaching 
apparatus, there was no difficulty in getting the apes t 
they would pull cautiously to see if the apparatus was 
when they found it firm they would stop pulling long be! 
maximum effort had been reached. Endeavors to tempt 
into a maximum pull by having a man hold the rope, w 
that the anthropoids would try to pull it out of his | 
accomplish what was desired, since the apes let go, or at | 
pulling strongly, as soon as the man loosed his hold « 
The apes likewise had a tendency to try and jerk th 
of making a strong smooth pull. These jerks looked vig 
the dial of the recording device showed records of only 
to two hundred pounds. 

Unexpected good fortune, however, attended the first 


‘*Sister Suzie’’ Suzette, a highly trained adult female « 


who formerly was a cireus attraction, being a good 
and an adept at roller skating. She has recently att 
notice because of her being the only chimpanzee to hav 
‘‘children’’ born to her while in captivity, Boma being | 
Both of these infants died within a few weeks. 
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The inereasing treacherousness and meanness o! 
position was the factor that finally compelled he: 
her from e¢ireus life and place her in the New \ 
Park, where the strength tests in question were mad 

It is interesting to observe that it was Suzett: 
malicious disposition which caused the first test w 
complete suecess. As the writer had just finished 
chain that held the opposite end of the apparatus 
steel frame several feet in front of the cage. Suz 
faneying that she had the handlers of the apparat 
tage and could pull it to pieces, sprang at the rop 
both feet against the bars, pulled back with bot! 
rope, making a pull on the latter that recorded 1,26( 
the dial of the recording device. 

The viciousness of this pull was something rema 
strong contrast to the half-hearted attempts of th: 
just before this, as well as of Suzette’s own subsegq 


+ 


after she had learned that she could not tear th 
or smash it. Everything about the manner of 

the set of the muscles of the ape's body and fae 

of maximum intensity. After the first pull Suz 
really exert herself, although she made one two-ha 
pounds without appearing to maké a noticeable eff 
made a number of jerks and moderate pulls rang 
dred to two and three hundred pounds. 

A point of interest in interpreting Suzette’s great 
in the facet that she had both legs considerably bent 
that a muscilar effort, to keep them from bending fart 
pounds must have been made during the maximum ot 
has often been estimated that from the waist down 
is hardly superior to the human being. Accord 
measure, this would seem to be true, but the record 
another story. To the fingers the anthropoid’s thig! 
if anything firmer than the back muscles. 


An average college student of Suzette’s weight, 135 


pull in an approximately similar position and mai 


pounds, while one out of every hundred students car 
pounds. Therefore Suzette’s superiority on the basis 
in the ratio of more than three to one, while it would 
tional college student of any weight whose record shi 
easily double. 

Judging from appearances, the strength of 


shoulders of Suzette must be still more superior to 
human being than is that of her back and legs. She n 
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STRENGTH OF TH 


me hundred pound 
and the w! 
massive neck 
ried sne WwW 
grip of her 
nd eould 


retTused 


TLL}. 


rht , ated at 165 


muscular developme I that 
coax him into a 


ood one-hand pull lich certainly clo 


m was secured. Duy this pull the 
floor of the cave al ad held on jtoa doo 


th his left hand while he pulled back 


as hard as he could, all his hod ly 

the effort being made, although 
»’s maximum effort was not in 

iking the pull. 

The recording device showed a pull of 847 

emendous pull, the ape made a 640 pound 

t showing a very noticeable effort. and late: 
150 pounds to 200 pounds, which seemed 


this he lost interest and would make no 


nnection with the above the question suggests 
$50 pound gorilla do? 

It is worthy of note that in all his pulls except 
used the right hand in preference to the left 
umstanees the writer has observed that. 

tent ambidextrous, both the oranges and 
ey wish to make an exceptional effort uss 
erence to the left. 

would be interesting to learn whethe 

- or orang could tear the scalp by se G 
as depicted in Edgar Allan Poe’s imagir 
‘rs in the Rue Morgue.”’ The write: 
cd this feat as a rrotesquely IM DYOss 

ion, but an eight hundred pound p 
one and it is possible that 
tear. 
results eould be obtained 

*and only two 140 pound o 


nd male orang ‘*Dempsey,”’ 
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the writer has tried to pull a strap out of Demps 
been hauled up against the bars by his slende 
believe is his maximum strength of pull. In this 
worthy of note that the strength the orang ai 
exert 1s far greater than their girth of musele o1 
ness would lead one to expect. 

Only one attempt at hand grip tests was success 
recorded 64 kilos for Dempsey’s right hand and s 
attempts of 55, 35 and 25 kilos, respectively. SIUXty 
be equal to that of a fairly strong man and may ap) 
sey ’s maximum, although the writer from his expe 
sey ’s clutch on his own wrist is inelined to believe this s 
able little orang could do better than 65 kilos on occas 
hand is so broad and mighty that his power of grip 
thing tremendous, but no way of making a test was 
even if he could have been induced to hold the nhand-e 
meter properly, Boma would even in a light effort 
have surpassed the capacity of the apparatus 
reading is 100 kilos, the dial being graduated 
metric system. 

In closing this account, the writer wishes to take this 
nity to heartily thank the director of the New York Zoolog 
Dr. W. T. Hornaday, the veterinary of the Garden, D 
Blair, and the keepers of the primate house, Messrs. P 
Rawlinson, for their kindness in making possible the ab 
their invaluable aid in earrying them out. 

Also hearty thanks are due to the authorities 
College for the loan of the pull test apparatus, and 
Lehigh University, the second Alma Mater of the wi 
loan of the hand-grip dynamometer used in the foreg 

The writer would like to suggest that if any one des 
further investigations in strength tests, the best results 
opinion be secured with specially constructed apparat 
have a dull finish so as not to remind the apes of the 
revolver, of which latter they are ludicrously af} 
paratus, to secure the best results, should have a po 
spring which can hold the ape’s greatest possible pull 
just enough to make the anthropoid think that somet! 
ing and that it is worth while for him to pull to the 


‘capacity because it feels as though something might 


only pulls hard enough. 

Further, large-sized rings like the well-know: 
of the gymnasium or even larger would be apt 
much better means of securing a maximum two-ha! 


the wooden handle. which the writer was forced to dis 
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its getting twisted up in the bars by the apes not holding 
properly or than the simple looped rope on which he later relied 


The recording apparatus had better be concealed from t 


anthropoid’s view, since it often seriously distracts his attent 


‘rom the pull. The rope to which the ring 


Wet 
us 


is attached should 


against them with his feet: if it be longer than this he 


- either 
purchase or pulls sideways with loss of power where the rop 
vind the bar. 


A hand-grip dynamometer should be a simple oval ring, v 
recording device boxed in under cover of glass or cellulo 
ind 


a chain attached to one side of the ring, so that when the ap 


clutches the latter firmly to prevent the testers from pulling it o 
his hand by the attached chain, the exact posit 


tion of the 


+ ton ‘ 
Cal no anipe 


his hand will be immaterial and he 


ng device. 


he 
th 


long enough for the ape to stand behind the bars and brace 








WILHELM KONRAD VON 
nnounced from Munich. P: 


X-rays 





THE PROGRESS 


THE PROGRESS OF SCIENCE 


RRENT COMMENT 


KE. SLOSSO> 


t pound. 
price if was 
chemicals Re 
all, except when 
ittle \ 
useum case 
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now known tha 


heaply from 


und =the ike. Consequent 
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a large scale 
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a day and 
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EDWARD JENNER 
wing the vaccination of his first patient in 1796 


Ss) 


Mélingue. 


yuise as amber beads or tortoise shell This newcomer! 
combs or ivory billiard balls or horn factory door wit 
buttons Phonograph records may be a letter of 
made from it, also plates for printing chemist wl 


I 


n instedd of type. They are light, factory. 
rd and tough. turns to 
In short, furfural is now in the ‘Can 
position of a high-school graduate those I’ve go 
the principal claps on the The applicant 
and says: ‘‘You are a don’t know, si! 
ersatile fellow. There is a never had 
future before you.’’ But when ean do 
sks, ‘‘Where?’’, he gets no trv-out?’’ 


I 
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lation. But 
came to mean a man who 
to know more than he did 
who sold his wisdom to 


bidder for the basest of 


that ‘of making a wrong 


em right. **erafty 
is repudiated the title of mean—well, 


r wise man, because, as he Four hundred 
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i heroie Ww 
, fitting name 
other of a 
one would dar 
yo to her face 


‘Hussv’’ has degenerate: 


vears from a thrifty 


to quite the opposite 

an newspapers to-day 
lonely bachelor ave! 
homely wife,’’ not 

n aversion to 


} 


iuse he desires domes 


Desdemona ‘*‘ Excellen 
modern len would 


plmented l term 


éé} 


DOOT 
simply a countryman, 
wicked or even rude. 
was a simple servant. 

was a candidate 

4 **misecreant’’ 


liffered Trom vou 


oO express 

son, Prines 
good imp, may long 
- i jong 
.”* How 


since come 


see, words general de 


eas they grow old. That does 
matter much, for we can alwavs 
ke new words so long as the alpha 
holds out. I am not concerned 
of a name, but I am 

loss of the type that the 

onee signified. If an ancient 
honorable title falls into disre 
t is not altogether without rea 
It means that some at least of 
p 


who bore it have not lived u 
ts true meaning. 
It would be a profitable exercise to 
usider such cases as occur to us of 
words that we see are gradually be 


oming lowered or limited and trv to 
iseover th} 


he cause of their decline 
h ‘ ; 
1 how may be prevented. 


, DANGEROUS 
MALADY 


sion in 


nvth 


prevaien 


known 


ime 
} 


neop! 


ority in committer 
the promoters of the 


| took the r ( 


This reminds 


Sir Charles Na 


Commons when 
introduce steam power 


Mr. Speaker, when 
Majesty’s naval services 
chances of war, we go 
hacked in pieces, to 
bullets or to be blown to 
and shell; but, Mr. Speaker, 
not go prepared to be boiled 
The same temper was mani 
by the Roman sage, Seneca, when 


denounced the waterworks and he 


ing systems that were being intro 
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Virgin 
on batht 
municipa 


inlawf 


shiplo id 
from C 


d had 
Tech 
s ipporte 


t bananas shippe 


could not be sold at anv price or institute 
but “u perm 
Alfred ari 


builder of 


even given away in the slums, 


were left to rot because nobody would 
eat them. 
When they were first introduced £100,000 to the 


promotion of 


into England potatoes were de 





